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PREFACE 

This series of arithmetics consists of two books. Book I 
presents matter that, under ordinary conditions, can be 
completed at the end of the fifth school year. 

Book II presents material to meet all reasonable demands 
for work in arithmetic during the last three years of the 
elementary course. 

Courses of study, the amount of time given to arithmetic 
in the program, and the quality of the instruction, vary so 
widely in different schools that it' is impracticable to pre- 
scribe, in a series of arithmetics, the exact amount of work 
to be completed each year. It is thought best, however, to 
indicate the work that experience has shown may be done, 
under ordinary conditions, during each year of the course. 

In many of the best systems of schools, no formal work 
in arithmetic is begun before the third year, while in other 
systems such work is begun earlier, though usually in a 
less formal way. Book I should not be put into the hands 
of pupils before the third year. If it is thought best to give 
arithmetical work earlier, the work in the first part of the 
book may be given by the teacher. 

Each book is divided into three parts. Part I of the first 
book presents work that may be completed by the end 
of the third school year. Each of the remaining parts pre- 
sents work for one year. 

In this book the aim is to present exercises leading to a 
thorough mastery of the fundamental processes with whole 
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4 PREFACE 

numbers and of operations involving these processes in deal- 
ing with fractions, denominate numbers, and the elements 
of percentage. No attempt is made to teach the reasons 
for any process or operation, because the author believes 
that when the aim is to master either, no attempt should be 
made to teach the reason for it, unless the reason will aid 
in its mastery. 

The illustrations are few in number, for the reason that 
the author believes that any legitimate purpose they may 
serve in an arithmetic may be better served, in most cases, 
by directing the pupil's attention to the objects the pictures 
represent, and by requiring such graphic work on the part 
of the pupil as he is capable of doing, when such work will 
contribute to his comprehension or to his application of 
arithmetical ideas. The pupil's work should be supple- 
mented by such graphic work by the teacher as the given 
conditions may make necessary. 

The reasoning called for by the work in Book I is that 
required in the solution of problems, and is adapted to the 
capacity of pupils for which the book is designed. It is to 
be distinguished from the work which the pupil does when 
the reasons for the operations are given by the book or by 
the teacher, and which he is expected to remember and 
repeat. The one is an exercise of the reason, the other an 
exercise of the memory. 

In the arrangement of matter, the author has kept in mind 
what must be known and done in the mastery and application 
of any process or operation and has aimed to present such 
exercises, in such order as will most easily and readily lead 
to the desired skill on the pupil's part. These exercises are 
such as to bring out clearly the new thing at each stage of 
progress and to associate the new with the related old. 



PREFACE 5 

The aim in teaching arithmetic should be to develop the 
pupil's power to solve accurately and readily the arithmetical 
problems that arise in ordinary business transactions, and 
to secure such training in reasoning and in making correct 
and concise statements of arithmetical conditions, relations, 
and operations as may be properly associated with the work 
necessary for the development of this power. 

Besides the writing and reading of numbers, the four 
arithinetical processes, — adding, subtracting, multiplying, 
and dividing, — are the only ones possible in the operations 
necessary for the solution of any arithmetical problem. 

The solution of an arithmetical problem requires deter- 
mining which of these processes shall be employed first, 
and with which of the given numbers, and the performance 
of the process; which next, and the performance of the 
process, and so on until the final result is found. 

It is safe to say that more than two thirds of the time 
given to arithmetic by pupils during the six to eight years 
it is studied in the elementary schools is used in performing 
these processes, and yet comparatively few pupils in any 
of the grades of the elementary course habitually perform 
them accurately and rapidly. 

By memorizing the separate facts which together consti- 
tute the addition, subtraction, multiplication, and division 
tables, and by appropriate and adequate drill exercises in 
the use of these facts, a thorough mastery of these four 
processes and their application in simple practical problems 
may be secured by the end of the fourth school year. 

Such mastery of these processes will remove the necessity 
for a very large part of the " figuring " usually required 
throughout the upper grades, because an analysis of a prob- 
lem, which gives each step in order, in the solution, may be 
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made without actually adding, subtracting, multiplying, or 
dividing, by assuming each process to be performed as its 
necessity is shown in the progress of the analysis, and 
using a literal symbol, as "a;," "y," or "2," to represent 
the result of the actual process. This kind of analysis 
gives all the training in reasoning possible in the solution 
of the problem, and the teacher knows that the pupil is able 
to secure the correct result readily because of his ability to 
perform the necessary processes. A further saving of time 
is effected whenever the pupil is required to find the correct 
answer, because he has been trained to perform these pro- 
cesses accurately and rapidly. 

If a further reason is needed for the kind and amount of 
work, early in the course, which is necessary for the mastery 
of these basic processes, it is found in the fact that most 
people who make use of arithmetical operations in business 
have to perform operations of the same class day after day, 
where little reasoning is necessary, but where accuracy and 
rapidity are of the greatest importance. 

Training in the statement of arithmetical facts, conditions, 
operations, and relations, correct in matter and form, should 
be carried on throughout the entire study of the subject, the 
requirements in this respect being adapted to the pupil's 
capacity. Definitions are statements of fact, and rules are 
statements of processes and of operations involving these 
processes. Unless the pupil can improve upon the form of 
these statements, he should learn them and make them a 
part of his arithmetical vocabulary. 

L. D. HARVEY. 



SUGGESTIONS 

The first condition essential for the intelligent use of an 
arithmetic by pupils is, that they shall be able to read it 
intelligently. It is well, therefore, before pupils are assigned 
a lesson, especially in any part of the first book, to require 
an oral reading of what is to be assigned, and to question 
closely to see whether the matter read is understood ; then 
to assign definitely what the pupil is to memorize and what- 
ever else he is required to do. 

If the pupils are trained to read the lessons readily, intelli- 
gently, and with good expression, the exercise has a distinct 
value as a reading lesson, paves the way for a thorough 
preparation of the lesson assigned, and materially increases 
their power to understand and use arithmetical language. 

As an assistance to the teacher and pupil, new and un- 
usual words and expressions are underscored. The teacher 
should be sure that the meaning of these words and expres- 
sions is understood by the pupils before they undertake 
the mastery of the lesson. 

A new topic is frequently introduced by what is called 
the Study Recitation. The matter under this heading 
should be mastered by the pupils under the immediate direc- 
tion and stimulation of the teacher. The teacher should 
always thoroughly master the treatment of the subject- 
matter under "Study Recitation" in advance, and should 
be able to give the illustrations and applications without 
reference to the book, and to extend or modify them as may 
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8 SUGGESTIONS 

be found necessary. These exercises are given where special 
preparation for further work by the pupils is deemed neces- 
sary. The time required for such preparatory work is time 
saved, even if an entire recitation period is necessary, because 
the pupils will do the following assigned work more intelli- 
gently, with greater interest, and more rapidly than would 
be possible without such preparation. 
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BOOK ONE 

PART I 

COUNTING AND WRITING NUMBERS 

B 

1, 1, 1, 1, 1, 1, 6 Six 

1, 1, 1, 1, 1, 1, 1 7 Seven 

1, 1, 1, 1, 1, 1, 1, 1 8 Eight 

1, 1, 1, 1, 1, 1, 1, 1, 1 9 Nine 

1, 1, 1, 1, 1, 1, 1, 1, 1, 1 10 Ten 

To THE Teacher. Place on the board the figures and numbers 
as arranged above. 

Have pupils count the number of ones in each line in group A 
and in group B. When they have counted the number of ones in 
any line, have them make the figure or figures that stand for the 
number in that line. 

Have pupils write the numbers from one to ten, and under- 
neath each number, the figure or figures that represent it, as 
below. 

One Two Three Four Five Six Seven Eight Nine Ten 

1234567 89 10 

Write the figures from 1 to 10 in irregular order on the black- 
board, and have pupils name the number for which each figure 



Have pupils count the fingers on one hand; on both hands; 
the windows in the room; the panes of glass in one of the 
windows, and write the figure that stands for each number. 
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COUNTING AND WRITING NUMBERS 



Place the figures 1, 2, 3, 4, 5, 65 7, 8, 9, 0, on the board, where 
they may be left for pupils to oopy, and have them copied until 
each pupil can make the figures well and rapidly. 

When pupils can count groups of objects and write numbers 
to 10, place the following group of figures and numbers on the 
board, and have pupils count on from ten the number of ones in 
each line, and write the number as a word and also the figures 
that represent it. 

1, 1, 1, 1, 1, 1, 1, 1, 1, 1 10 Ten 

1, 1, 1, 1, 1, 1 Sixteen 

1, 1, 1, 1, 1, 1, 1 Seventeen 

1, 1, 1, 1, 1, 1, 1, 1 Eighteen 

1, 1, 1, 1, 1, 1, 1, 1, 1 Nineteen 

1, 1, 1, 1, 1, l,.l, 1, 1, 1 Twenty 
Write the numbers from 10 to 20 on the board and have pupils 
read. Write, and count each number in order. 

Write the words for the numbers from ten to twenty in irregu- 
lar order and have pupils express each number in figures. 

Drill pupils until they can count any group of objects up to 
twenty and can write the number in any group as a word and 
express it in figures. 

Have pupils write any figure a given number of times on paper 
or on the board. As six I's, three 8's, nine 2's, five 7's, etc. 
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Write two 3's in a line, as : 3, 3. 
Write two more 3's under 

those first written, as : 3, 3. 

Write three I's in a line, as : 1, 1, 1. 
Write three more I's under 

those first written, as: 1, 1, 1. 

Write three more I's, as : 1, 1, 1. 

So continue to 21. 



Have pupils count the num- 
ber of 3's. 



Have pupils tell how many 
I's they have written. 

Have pupils tell how many 
I's they have written. 
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In a similar way give drill in writing and counting other 
numbers. 

Have pupils make dots, dashes, circles, squares, and other 
simple figures, arrange them in groups, count them, and write 
the number in each group. 

Drill in naming in direct and reverse order the numbers 1 to 20 
inclusive. Drill in writing these numbers in lines and in columns. 

This work should be continued until pupils can readily count 
from 1 to 20 and from 20 to 1 ; can count the objects in any group 
less than 20, and can read and write numbers to 20 inclusive, and 
associate these numbers with the groups of objects which they 
number. 

To THE Teacher. When pupils have learned to count, read, and write 
numbers to 20, it is well to give them exercises in counting higher numbers. 
The numbers from 1 to 100 should be written on the board or on a chart, 
and left for the pupils to copy at their seats. In this way they will soon learn 
to count, read, and write numbers to 100. 

Write the numbers as follows: 
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THE NUMBER 2 

2. 1, l = how many I's? How many are there here, 
1, 1? Write the number two. 1 and 1 are how many? 



1 + 1 ==2. Read 



The sign + is read 
plus and means that 
1 plus 1 equals 2. the numbers between 
1 and 1 are 2. which it stands are 

to be counted to- 
gether, or added. 

The sign = is read 

1 equal or equals and 
+ 1 Read 1 and 1 are 2. means that the num- 

2 bers between which 

it stands are equal 

Take in each hand 1 book, or 1 crayon, or 1 pencil, or 
1 other object. How many have you in the left hand? 
How many in the right hand? Put both objects in the 
same hand. How many have you in that hand? One 
object (give the name) and one object (give the name) 
are two objects (give the name). 

1. One pencil and one pencil are how many pencils? 
Write, 1 peucil -h 1 pencil = 2 pencils. 1 + 1 = 2. 

2. One book -h one book = how many books? 
Write, 1 book + 1 book = 2 books. 1 + 1 = 2. 

3. Put 2 pieces of crayon on the desk; then take 1 
away. How many are left ? 1 crayon from 2 crayons 
leaves how many crayons? 
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Write and read, 2 crayons — 1 crayon = 1 crayon. 
2-1 = 1. 

2—1 is read "2 minus 1" and means 2 less 1, or 1 
from 2. 

2 — 1 = 1 is read "2 minus 1 equals 1/' or 2 less 1 is 1. 

2 — 2 = is read " 2 minus 2 equals 0," or 2 less 2 is 0. 

4. If I have 2 sticks in my hand and place 1 of them 
on the desk, how many are left in my hand ? 1 stick 
from 2 sticks leaves how many ? 

Write and read, 2 sticks — 1 stick = 1 stick. 2—1 = 1. 

5. If I have 2 pennies and John takes 1 and Henry the 
other, how many have they taken? How many are left ? 

6. Two pennies from two pennies leaves how many ? 

2 

7. 1 from 2 leaves how many? 2 — 1 = ? _ -. 



8. 2 from 2 leaves how 


many? 2-2 = ? _l 


Table 


Learn: 1+1=2 


2-1 = 1 




2-2 = 


2 


2 


-1 


-2 


1 Read 1 from 2 leaves 1. 


Read 2 from 2 leaves 



To THB Teacher. Have pupil select objects and make similar state- 
ments concerning them. 

Have them ask and answer similar questions. 

Have one pupil ask the questions and others answer. 

Have different forms of questions and statements, as in 1 to 8 above. 



16 THE NUMBER 3 

THE NUMBER 3 

3. 1. 1, 1, how many I's? Write the number. 

2. 1, how many I's ? Write Xhe nmnber. 

3. 1, 1, 1, how many I's ? Write the number. 

4. 2 I's and 1 are how many ? 2 

2 and 1 are 3. 2 + 1 = 3. +1 

3 

5. 2 caps and 1 cap are how many caps ? 

6. 2 sticks and 1 stick are how many sticks ? 

7. 2 crayons and 1 crayon are how many crayons ? 

8. If John has 1 nickel and his father gives him 2 
more, how many does he then have ? 

9. If I place 3 marks on the board and rub one out, 
how many are left ? 

10. 1 from 3 leaves how many ? 

11. One apple and two apples are how many apples ? 

12. One apple -h two apples = how many apples ? 

13. If I have 3 dollars and give 2 dollars away, how 
many have I left ? 

14. If there are 3 erasers on the desk and John takes 
all three of them away, how many are left ? 

15. 3 dollars — 1 dollar = how many dollars ? 

16. Mary has 3 dollars and Jane has 1 dollar less 
than Mary. How many dollars has Jane ? 
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17. 3 less 1 is how many ? 

18. If James earns 3 dimes and Henry earns 2 dimes, 
how many more does James earn than Henry ? 

19. 2 and 1 are how many ? 

20. 2 from 3 leaves how many ? 

21. 3-2= ? 

To THE Teacher. Have papils use 3 objects, making similar questions 
and statements, and have the questions answered by the pupil who asks them, 
or by other pupils. Continue practice until pupils know that 2 and 1, or 
1 and 2, counted or added together always give 3. 

Table 
Learn: 8 — 1 = 2 

2+1=3 3-2=1 
3-3 = 

2 pints = 1 quart 

To THE Teacher. The teacher should illustrate, by means of pint and 
quart cups, the meaning of pint and quart, if pupils do not already know. 

22. 1 and 1 are how many ? 

23. 1 from 2 leaves how many? 

24. 2 less 2 = ? 

25. There are 2 pints in a quart. If I have a quart 
measure full of water and pour out 1 pint, how much is 
left? 

26. 1 pint from 2 pints leaves what ? 

27. 1 pint from 1 quart leaves what ? 

28. Count and write the numbers from 20 to 30. 

HARVEY'S AR. I — 2 
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THE NUMBER 4 
4, Table 

Ijcam : ^-.4 — 1=8 

^+^=* 4-3=1 

2+2=4 *'^=' 
*^* * 4-4=0 

1. 1, 1, 1, 1, how many I's? Write the number. 

2. 3 I's and 1 are how many?. 3 

3. 3 and 1 are how many ? 3 + 1 = ? '^^ 

4. 1, 1, how many I's? Write the number. 

5. 1, 1, 1, how many I's ? Write the number. 

6. 1, 1, 1, 1, Ijow many I's ? Write the number. 

7. 2 I's and 2 I's are how many ? 2 
2 and 2 are how many ? 2 + 2 = ? +^ 

8. 3 boys in the class may stand. 1 boy may stand. 
How many boys are now standing ? 

9. 3 boys and 1 boy are how many boys ? 

10. 4 boys are standing. 2 may be seated. How 
many are now standing ? 2 boys from 4 boys leaves 
how many boys? 

11. The 2 who were seated may stand. How many 
are now standing? 2 boys and 2 boys are how many ? 

12. 3 boys may be seated. How many are left stand- 
ing? 3 boys from 4 boys leaves how many boys? 
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13. Mary had 4 cents and spent 2 cents for a pencil. 
How many had she left ? 2 from 4 leaves how many ? 

14. If Mary spends 2 cents for a pencil and 1 cent for 
a stick of candy, how many cents does she spend for the 
pencil and the candy ? 2 and 1 are how many ? 

Learn : 4 quarts = 1 gallon 

To THE Teacher. The teacher should have a gallon and a quart measure, 
and by their use, give pupils a clear idea of what is meant by a gallon. 

15. If I put 2 quarts of water in a gallon measure, 
how many more quarts must I put in to fill it? 

16. If I take out of a gallon measure 2 pints, how 
many quarts do I take out? How many quarts remain? 

17. 1 quart from 4 quarts leaves how many quarts ? 
1 from 4 leaves how many ? 

18. 1 quart from 1 gallon leaves how many quarts ? 

19. 2 1 2 1 3 

+ 1 +3 -f2 -1-2 +1^ Give the sums. 

20. 443432243 Give the 
Jl^zJld^r-^zizi^zilll differences. 

To THE Teacher. Have pupils make statements and questions similar 
to those above, using objects up to 4. The teacher should write combina- 
tions on the board, as : 12 3 1 
2 2 11 
and point to the different combinations, requiring the pupils to give the sums 
instantly. Deal in the same way with the following, calling for differences : 
4 3 4 2 4 2 
_2 -1 -1 -1 -3 -2 

21. Count and write the numbers from 30 to 40. 
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THE NUMBER 5 

5. Table 

^ , ^ 5-1=4 
Learn : 4 + 1 = 5 5_4 — i 

34-2 = 5 «-2 = ^ 
5-3 = 2 

1. 1, 1, 1, 1, how many I's? Write the number. 
1, how many I's ? Write the number. 

1, 1, 1, 1, 1, how many I's? Write the number. 
4 Ts and 1 are how many? 4 

4 and 1 are ? 4 + 1 = ? +J. 

2. 1, 1, 1, how mauy I's ? Write the number. 
1, 1, how many I's ? Write the number. 

1, 1, 1, 1, 1, how many I's ? Write the number. 
3 I's and 2 I's are how many I's ? 3 

3 and 2 are how many ? 3 + 2 = ? + 2 

3. A boy earns 5 cents selHng newspapers. He 
spends 3 cents of his money for more newspapers. 
How many cents has he left? 3 from 5 leaves how 
many ? 

4. A man drives 5 miles in an hour and another 
man walks 2 miles in an hour. How much farther does 
the first man go than the second ? 2 miles and how 
many miles are 5 miles ? 2 and 3 are how many ? 2 
and how many are 5 ? 
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5. A boy has a nickel and buys 4 cents' worth of 
candy. How much change does he get? 

6. If you spend 2 cents for candy and 1 cent for an 
apple, how many cents do you spend in all ? 

How much change should you get if you give the 
storekeeper a nickel? 

7. A class recites five times a day. If it recites 3 
times before noon, how many times must it recite after 
noon? If it recites one lesson before recess in the 
afternoon, how many lessons must it recite after 
recess ? 

8. 3 from 5 leaves how many ? 

9. 1 from 2 leaves how many ? 

10. 1 and 1 and 3 are how many? Show it by 
marks upon the blackboard; by objects on the desk. 

11. How many are 2 and 2 ; 1 and 3 ; 2 and 3 ; 
5 - 4 ; 4 - 2 ; 1 from 3; 3 less 2; 5 less 4 ; 3 and 2 ; 
1 and 1 ; 2 and 2 ; 4 less 3 ; 5 less 5 ; 3 — 3 ; 5 less 3 ; 
5-2; 5-1? 

12. 5 4 2 3 1 2 5 

-2 -3 +2 +2 +1 +1 -5 

To THE Teacher. The teacher should have pupils ask similar questions, 
the other members of the class answering ; no number larger than 6 to be 
used and no results larger than 6 required. 

In drill with abstract numbers, pupils should be required to show that 
they understand what they are doing by illustrating with objects or putting 
together and separating numbei-s of objects. 

13. Count and write the numbers from 30 to 50. 
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THE NUMBER 6 
6. Table 

Learn : 5 -h 1 = 6 



6-1=5 
6-5 = 1 



4 + 2 = 6 



6-2 = 4 
6-4 = 2 



3^.8 = 6 6-3 = 3 

1. 1, 1, 1, 1, 1, how many I's ? Write the number. 
1, how many I's ? Write the number. 

1, 1, 1, 1, 1, 1, how many I's? Write the 
number. 

5 and 1 are? 5 + 1 = ? ^ 

2. 1, 1, 1, 1 How many I's ? Write the number. 

_+ 1, 1 How many I's ? Write the number. 

1, 1, 1, 1, 1, 1 How many I's ? Write the number. 

4 
4 and 2 are how many ? 4 + 2 = ? +2 

3. Ij 1 J 1 How many I's ? Write the number. 

1, 1, 1 How many I's ? Write the number. 

1, 1, 1, 1, 1, 1 How many I's ? Write the number. 

3 
3 and 3 are how many ? 3 + 3 = ? +_3 

4. If I make 5 dots on the board and then 1 more, 
how many have I made in all ? 5 and 1 are how many? 
If I rub out five dots, how many are left ? How many 
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dots have I taken away from the 6 ? 5 from 6 leaves 
how many ? 

5. John's father gives him a nickel and he finds a 
cent in the street. How much money has he now ? If 
he spends 3 cents for a top and hands the clerk the 
nickel to pay for the top, how many cents should he 
get back? How many will he have then? 3 from 5 
leaves how many ? 

6. How many pints are there in a quart ? 

'7. In 2 quarts there are how many pints ? In 1 
more quart there are how many pints ? 

8. How many pints are there in 3 quarts ? 

To THE Teacher. This is not given as an example in multiplication, 
but for the purpose of having pupils add 2 and 2 and 2. Similar questions 
are given further on and for a similar purpose. 

9. How many quarts are there in a gallon ? 

10. A gallon, and 2 quarts equal how many quarts ? 

11. If there are 6 quarts of water in a pail, and I fill 
a gallon jug from it, how much water is left in the 
pail? 

12. How many pints are there in 2 quarts ? 

13. 6 6 5 6 3 4 6 
-5-4-2-3+2+2-2 

14. 5 14 3 2 5 2 

+ 1 +4 +1 +3 +4 +1 +3 



24 THE NUMBER 6 

Learn : 3 feet = 1 yard 

To THE Teacher. Illustrate with foot rule and yardstick, so that pupils 
will UDderstand thoroughly the meanings of these terms. 

15. How many times must T lay off a foot measure 
to make 1 yard ? To make 2 yards ? Measure off 1 
foot, 2 feet, 1 yard on the board, using a foot measure. 

16. If I have a piece of cord 2 yards long, how many 
feet long is it ? Draw a line 2 yards long on the black- 
board. If I cut off a piece 1 yard and 1 foot long, how 
many feet do I cut off ? Show it on the line drawn pn 
the blackboard. What is the length of the piece left ? 

17. If you are in school 6 hours a day, and 3 hours 
of the time in the forenoon, how long should you be in 
school in the afternoon ? 



18. 


5 

+ 1 


3 
+ 3 


2 

+ 2 


4 
+ 1 


2 
+ 1 


2 

+ 3 


3 

+ 1 


1 
+ 1 


19. 


5 
-2 


6 
-3 


5 
-1 


5 

-4 


3 

-2 


4 

+ 2 


5 
+ 1 


2 
+ 2 


20. 


4 
-2 


5 
-3 


3 
-1 


6 

-4 


6 
-2 


4 
-1 


6 
-5 


2 
+ 3 



21. Count from 50 to 60 and write the numbers. 

To THB Teacher. Have pupils make and solve problems involving 
addition and subtraction of numbers with which they have already had 
practice. Have pupils write numbers between 1 and 50 from dictation. Do 
not dictate the numbers in order. Require figures to be made with care. 





THE 


NUMBER 


7 




THE 


NUMBER 


7 


7. 




Table 




Learn : 


6 + 1=7 




7-1=6 
7-6 = 1 




5 + 2 = 7 




7-2 = 5 
7-5 = 2 




4 + 3 = 7 




7-3 = 4 
7-4 = 3 
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1. 6 and 1 are how many? Write the number. 
7-1=? 7-6=? 5+1=? 6+1=? 

2. How many I's must be added to 5 to make 7 ? 
5 and how many are 7 ? 2 and how many are 7 ? 
5 and 2 are how many ? 5 + 2 = ? 5 

+ 2 

3. If you have four marks on a piece of paper, how 
many more must you add to make 7 marks ? 

4. If there are 3 sticks in a pile on the desk, how 
many more must you add to make 7 ? 4 

4 and 3 are how many ? 4 + 3 = ? +3 

5. There are 7 days in the week. How many work- 
ing days are there? How many school days? How 
many more days are there in the week than there are 
working days ? How many more days are there in the 
week than there are school days ? 

6. What is the Jirst day of the week ? The second ? 
The fourth? The seventh? The third? The sixth? 
The fifth? 
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7. After the third day, how many more days are 
there in the week ? After the fifth, how many days ? 

8. A man has 4 letters to mail. If it takes a 1- 
cent stamp for one of them and a 2-cent stamp for 
each of the others, how much will the stamps cost ? 
Ans. 1 cent + 2 cents -h 2 cents -h 2 cents or cents. 

If he pays for them with a nickel and pennies, how 
many pennies will it take ? 

9. Put 7 marks on paper or on the blackboard. 
Separate them into two groups, having 3 in one group. 
How many are there in the other ? 

If the larger group is erased, how many will be left ? 

10. How many yards are there in 6 feet ? A stick 
is 7 feet long. How much more than 2 yards long 
is it? 

11. A man wishes to buy 7 quarts of vinegar. The 
grocer has a gallon measure and a quart measure. How 
can he measure the 7 quarts and use both measures ? • 

To THE Teacher. Have each pupil make 7 marks on the board. Then 
require each to erase any number of the marks he pleases and tell how 

many are erased and how many remain. .Thus : I erased of the marks 

and marks are left ; from 7 leaves . The blanks are to be filled 

with the proper numbers. Similar drill should be given with other numbers 
of marks as the work proceeds. 

Have the pupils of the class stand and number in order ; thus : 1, 2, 3, 4, 
5, etc. Then have them number again in the same order, thus : first, sec- 
ond, third, fourth, fifth, etc. 

12. Count the numbers from 60 to 100 and write 
the numbers from 60 to 70. 





THE 


NUMBER 8 




THE 


NUMBER 8 


8. 




Table 


Learn: 


7 + 1=8 


8-1 = 7 
8-7 = 1 




6 + 2 = 8 


8-2 = 6 
8-6 = 2 




5 + 3=8 


8-3 = 5 
8-5 = 3 




4 + 4 = 8 


8-4 = 4 
8-8 = 


"What is the next number after 7 ? 
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1. If you have counted 7 marbles, how many more 
must you count to make 8 marbles? 

2. Place 1 piece of crayon on the desk; place other 
pieces in a pile counting on from the 1 piece to 8 pieces. 
How many pieces are there in the pile? 

3. 1 piece of crayon and pieces of crayon are 8 

pieces. 7 

7 and 1 are how many? 7 -h 1 = ? -hj^ 

4. 6 and 1 and 1 are how many? 

5. 8 is how many more than 6 ? n 

6. 6 and 2 are how many ? 6-h2 = ? ±2^ 

7. 5 and how many are 8 ? Show it by the use of 
objects. 
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8. Show how many will be left if 3 objects are taken 
away from 8 objects. State it. 5 

5 and 3 are how many? 5 + 3 = ? + 3 

5 from 8 leaves how many ? 3 from 8 leaves how 
many ? 

8-5=? 8-3=? 

9. 2 and 2 are how many ? ^ 

10. 4 and 2 and 2 are how many? +4 
4 and 4 are ? 4 + 4 = ? 

6 
6and2are ? 6 + 2 = ? ±2 

11. If there are 8 panes of glass in the window and 
4 of these are in the upper sash, how many are in the 
lower sash ? If 3 panes of glass were broken out of the 
window, how many whole panes would be left ? If each 
pane cost 1 dime, how much would all the glass in the 
window cost ? If each pane cost a quarter of a dollar, 
how many quarters would 8 panes cost ? 

12. 4 men are at work in a field. Each receives 1 
dollar per day. How many dollars do they all receive 
for 1 day's work ? How many days will they have to 
work to earn 8 dollars? 4 dollars and 4 dollars are 
how many dollars ? 

13. It takes 8 yards of cloth to make Helen's suit. 
If she gets two remnants one of which is 5 yards long, 
how long must the other remnant be ? 
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14. Draw a line 6 inches long. If each inch of the 
line stands for 1 foot in length, for what length does 
the -G-inch line stand? 

On the same scale, how long a line should you draw 
to show the length of a board 8 feet long? 

15. A walks 3 miles an hour and B walks 4 miles an 
hour. If they walk in the' same direction, how far 
apart will they be at the end of 1 hour ? At the end of 
2 hours ? Show by lines on the board. 

16. How far will each have walked in 2 hours? 
Show by use of drawings on the board. 

Learn : 2 pints = 1 quart 

8 quarts = 1 peck 
4 pecks = 1 bushel 

To THE Teacher. Illustrate with pint, quart, and peck measures the 
relative capacities of the three measures. If you do not have measures in 
the schoolroom, it may be possible to get pupils to bring some of the more 
common measures to the school for the purpose of illustration. Do not use 
the liquid quart measure. 

17. If a- man has a peck of corn and sells 2 quarts, 
how many quarts has he left ? If he receives 1 dime 
for each quart he sells, how many dimes does he receive? 
What he has left is worth how many dimes? 

To THE Teacher. In conducting the following drills, the teacher may 
read the exercises, requiring pupils to give answers orally ; the pupils may 
read the exercises silently or aloud, and give answer as each exercise is read. 

The teacher may read each exercise and require pupils to write answers 
on paper as the teacher reads ; the pupils may copy the exercises and write 
the answers for seat work. 

Require the work to be done as rapidly as possible. 
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18. Drill: 

5 3 2 

+ 2 + + +3 







7 


8 


5 


4 


3 


8 


8 


3 


4 


8 




8 2 


-4 


-2 


+ 5 


•+4 


-6 




-1 +6 


19. Add: 














2 


1 


3. 


2 4 


5 


2 


1 


2 


2 


1 


3 2 


1 


L 


2 


2 


2 


3 


1 1 


2 


3 


1 


2 


2 


1 


2 1 





2 


4 



20. 8 less 2, less 2, less 2 is how many ? 

21. 8 — 3 + 2 — 4 is how many ? 

22. 2 + 1 + 3-2 + 3 + 1 = ? 8-3-2 + 4-2 = ? 

Subtract : 

23. 6 6 7 5 7 3.2 
-1 -3 -5 -4 -2 -1 -2 

24. 8 8 7 6 5 4 5 
-5 -2 -3 -2 -3 -2 -2 



To THE Teacher. Have pupils drill each other on work like the pre- 
ceding, reviewing daily the previous work. 



25. Write the numbers from 70 to 80. 
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THE NUMBER 9 
9. *. • Table 

Learn : 8 + 1=9 



9-1=8 
9-8 = 1 



» ^ ^ 9-2=7 



6-h3 = 9 



9-3 = 6 
9-6 = 3 

e .. « 9-4 = 5 

5+4=9 9_5^4 



1. Sandlare ? 8 + 1 = ? 9-1 = ? 9-8 = ? 

7and2are ? 7 + 2 = ? 9-2 = ? 9-7 = ? 

2. Show that 7 and 2 are 9 by counting a group of 7 
objects with a group of 2 objects. Show how many are 
left if two objects are taken from nine objects ; if seven 
objects are taken from nine objects. 9 — 2 = ? 9 — 7 = ? 

3. What two numbers added make 9? What two 
other numbers ? 6 and 3 are ? 6 + 3 = ? 

Show by the use of objects that 6 objects and 3 
objects = 9 objects. 

To THE Teaches. First read the questions, and have pupils do what is 
required or answer the questions orally ; then have pupils read and answer. 
Continue until answers can be given instantly. 

4. 5 and 4 are how many? Make one group of 5 I's 
and another group of 4 I's. Count them together. 
How many I's are there? 

5 and 4 are ? 5 + 4 = ? 

9-5=? 9-4=? 
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5. If I pay 2 cents a yard for ribbon, how much will 
2 yards and 1 yard cost? 

6. A boy has 9 quarts of oats in a bag. If he gives 
a peck of the oats to a horse, how many quarts remain? 

7. There are 9 pupils in the arithmetic class. If 
all but 2 have their lessons, how many have their 
lessons ? 

8. How many pints are there in a quart? How 
many quarts are there in a gallon ? In two gallons ? 

9. From a pail of water a man fills a pint cup twice 
and a gallon measure twice. How many quarts does he 
take out of the pail ? 

10. A man works 9 hours a day. If he works 5 
hours before dinner, how many hours must he work 
after dinner ? 

11. If the school day is 6 hours long, and 3 hours 
of the time come before noon, how long is the after- 
noon session? 

12. How many hours should a pupil be in school 
from Monday morning until Monday night? From 
Tuesday morning until Tuesday noon? 

13. How many hours is it from noon until 5 o'clock 
in the afternoon ? How many more hours is it until 
9 o'clock at night? 

To THE Teacher. If there is no clock in the room that the pupils can 
see, a drawing of the clock dial should be placed upon the blackboard and 
explained to the pupils. 
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14. Prom 2 o'clock in the afternoon, how many 
hours is it until 4 o'clock ? 

From 4 o'clock, how many hours is it until 8 o'clock 
in the evening ? 

How many hours is it from 2 o'clock to 8 o'clock ? 

15. Separate 9 objects into 2 groups; change objects 
from one group to the other until you have made all 
possible changes. Tell how many there are in each 
group after each change. 

16. 2 + 2 + 4 + 1 = ? 9-4-2-1-2 = ? 

17. 3 and 2 and 3 are how many ? 8 — 3 - 2 — 2 = ? 

18. 2 and 4 and 3 are how many? 9 — 3 — 4 — 2=? 

19. 5 and 2 and 2 are how many? 9—5—2 — 2=? 

20. 8 and 1 less 3 are how many? 9 — 8 + 3—1=? 

21. 9 less 2 less 3 less 1 is how many? 2 + 3 — 1 + 5=? 

22. A farmer buys 2 dollars' worth of nails, a shovel 
for 1 dollar, and an oil stove for 3 dollars. How many 
dollars does he pay for all ? 

23. 635352944 
+ 2 +6 +2 +4 +4 +7 -3 +2 +5 



24. 


2 


4 


9 


8 


7 


5 


9 


9 


+ 3 


+ 2 


+ 4 


-1 


-7 


-4 


+ 3 


-7 


-4 



8 

25. 2 + 3 + 4-3-2-1 + 5 + 1=? 

26. 5 + 4-6 + 5-4-2 + 7-5=? 

27. Write numbers from 60 to 90. 

harvby's ar. I — 3 
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THE 


NUMBER 


10 




THE 


NUMBER 


10 


10. 




Table 




Zcarn ; 


9 + 1 = 10 




10- 1 = 9 
10- 9 = 1 




8+2 = 10 




10- 2 = 8 
10- 8 = 2 




7 + 3 = 10 




10- 3 = 7 
10- 7 = 3 




6 + 4 = 10 




10- 4 = 6 
10- 6=4 




5 + 5 = 10 




10- 5 = 5 
10-10 = 



1. Place 10 objects in one group. Separate these 
objects into two groups in as many ways as pos- 
sible. 

2. Each time you have the two groups tell how 
many objects you have in each and how many you have 
in both. 

Name and write the numbers to fill the blanks : 

3. 9 and — are 10. lo. — and 6 are 10. 

4. 2 and — are 10. ii. 7 and — are 10. 

5. 5 and — are 10. 12. 3 and — are 10. 

6. 8 and — are 10. 13. 4 and — are 10. 

7. 6 and — are 10. 14. 1 and — are 10. 

8. — and 8 are 10. 15. — and 4 are 10. 

9. — and 3 are 10. 16. — and 7 are 10. 
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17. How many cents are there in 1 dime ? 

18. If you have a dime and spend a nickel for candy, 
how many nickels have you left ? 

19. How many cents are there in a nickel ? 

20. How many nickels are there in a dime ? 

21. I have to pay a man 10 dollars. I have five- 
dollar, two-dollar, and one-dollar bills. If I give him 
a five-dollar bill, with what bills may I pay him the rest 
of the 10 dollars? 

Learn : 10 cents = 1 dime 

10 dimes = 1 dollar, or 100 cents 
5 dimes = one half dollar, or 50 cents 

22. If a boy travels from noon until 10 o'clock at 
night, how many hours does he travel ? 

23. How many hours less would he have traveled if 
he had stopped at 4 o'clock in the afternoon ? 

24. If 10 pupils are standing in a line and 3 of them 
are boys, how many are girls ? If 6 of the 10 seat 
themselves, how many remain standing? If all are 
seated and 3 arise, how many remain seated? 

25. 2 and 2 and 2 and 2 and 2 are how many ? 

26. 3 and 3 and 3 are how many ? 

27. 4 and 4 are how many ? 

28. Mary is 5 years older than Helen ; Mary is 10 
years old. How old is Helen ? 
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29. Give sums and differences rapidly : 

8 9 6 10 5 

-£ -5 +^ -_6 +5 

9 2 8 4 9 
-7 +3 +2 +4 -3 

30. Add : 

2 2 3 

2 5 2 1" 

3 13 4 3 1 
1113 3 5 



5 2 7 8 5 9 

4 3 3 2 ^ 2_ 

Add and subtract : 

31. 4 + 5-3 + 2 + 2-5-4 + 3 + 2 = ? to the te.cher. 

32. 2 + 3 + 4-7 + 6-4 + 2-5+9 = ? Pupllsmaygiveresults 

rapidly with book be- 

33. 6 + 4 — 8 + 7-5+3—2 + 6 — 4=? fore them, thus: nine, 

34. 10-2-2-2-2-2 + 3 + 3 + 3 = ? '^^' f^^^*' ^"' ^^^' 

one, four, six. 

35. 10-3-3-3 + 4 + 4-6 + 4-2 = ? Teacher may die- 

. p nrv 1 i\i\ ^^ *^® numbers and 

36. Write numbers from 90 to 100. operations rapidly, 

37. Write and read the numbers from and require pupils to 
1 to 100 whose right-hand figure is 0. ^^® ^ ° ^^^ ' 
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UNITS AND TENS 

11. 1. If I have a number of sticks on the table, by 
what figure shall I represent 1 of them ? 



= 11 sticks. 



2. If I tie 10 of them in a bundle, how shall I repre- 
sent the 10 ? 

3. How shall I represent the 10 in the 10 
bundle and 1 stick? It may be written, _1 
The 1 stands for the 1 stick, the 10 for the 11 
bundle of sticks. When counted together, they make 
11. 

4. Which of the I's in 11 stands for the 1 stick? 
Which for the bundle of 10 ? 

5. If there are 2 bundles of 10, what must I put in 
place of the 1 at the left ? If there are 3 bundles ? 
4 bundles? 5 bundles? 6 bundles? 7 bundles? 8? 9? 

6. If I have 1 bundle of sticks and 2 sticks and I 
count them together, how many have I ? How do I 
write the number? How many does the first figure 
at the right stand for ? How many does the figure at 
the left stand for ? Both together ? 

7. if I have thirteen sticks, how shall I write the 
number ? What does the 1 stand for ? The 3 ? 
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8. If I have nineteen sticks, how shall I write the 
number ? What does the 9 stand for ? The 1 ? 

When a figure stands alone, it tells how many I's or 
units. When a figure stands at the left of another 
figure, it tells how many lO's. 

9 tells how many units ? 8 tells how many units ? 

9. If a 1 stands at the left of the 9 (19), 9 tells how 
many ? The 1 tells how many ? 

10. If a 2 stands at the left of 8 (28), what does the 

2 stand for ? What does the 8 stand for ? 

11. How is twenty written? How many lO's are 
there in 20? How many units? 

12. If you have 2 bundles with 10 sticks in each, 
how many sticks have you in both ? If you have 1 
more stick, how many have you ? If you have 2 more ? 

3 more ? 4 more ? 5 more ? 6 more ? 7 more ? 8 
more ? 9 more ? 

13. With 10 more sticks, you can make another bundle 
of 10. How itany bundles have you then ? 

3 bundles of 10 sticks are thirty (30) sticks. 

4 bundles of 10 sticks are forty (40) sticks. 

5 bundles of 10 sticks are fifty (50) sticks. 

6 bundles of 10 sticks are sixty (60) sticks. 

7 bundles of 10 sticks are seventy (70) sticks. 

8 bundles of 10 sticks are eighty (80) sticks. 

9 bundles of 10 sticks are ninety (90) sticks. 

10 bundles of 10 sticks are one hundred (100) sticks. 
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COUNTING, READING, AND WRITING TO 100 

12. (1) 10 

(2) 20 

(3) 30 

(4) 40 

^ ^ To THE Teaoher. The dots at 

(5) 50 the left should be placed upon the 

//»\ nf\ board and pupils taught to count 

^ ^ * them and to write the numbers at 

(7) 70 the right as given. 

(8) 80 

(9) 90 

(10) 100 

How many dots are there in each line ? 
How many dots are there in line 1 ? 
How many dots are there in lines 1 and 2 ? 
How many dots are there in lines 1, 2, 3 ? 
How many dots are there in lines 1, 2, 3, 4 ? 
How many dots are there in lines 1, 2, 3, 4, 5, 6, 7 ? 
How many dots are there in lines 1, 2, 3, 4, 5, 6, 7, 
8,9, 10? 



1=5 



Twenty is written with a 2 and a 0. 20 

Twenty-one is written with a 2 and a 1. 21 

To THE Teachbb* Have pupils read the above statements and write the 
numbers as they read. Proceed in the same way with the numbers to thirty. 

1. If you have made 10 marks, how many more must 
you make to have 20 ? 20 is how many more than 10 ? 
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2. If you have counted 20 marks, how many more 
must you count to count 30? 30 is how many more 
than 20? 

3. 10 is one ten. 20 is how many tens? 30 is how 
many tens ? 

4. How many tens is 40 ? How many tens is fifty ? 
Sixty? Seventy? Eighty? Ninety? One himdred? 

5. Write each number from 20 to 40 and tell how it 
is written. 

Seat and Board Work. 

6. Copy the following table of numbers. Write the 
table from memory. 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 

To THE Teacher. Place the above table on the board and drill pupils in 
reading the numbers as you point to them rapidly. 

7. Write each number from 40 to 100 and tell how 
it is written. 

8. Copy the following table, writing the numbers to 
fill the blanks: 



ten 


is 


1 ten or 10 


twenty 


is 


2 tens or 20 


thirty 


is 


3 tens or 30 


forty 


is 


4 tens or 40 
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fifty 


is 


5 tens or — 


sixty 


is 


6 tens or — 


seventy 


is 


7 tens or — 


eighty 


is 


8 tens or — 


ninety 


is 


9 tens or — 



one hundred is 10 tens or — 

9. Write with figures 3 tens, 7 tens, 4 tens, 6 tens, 
9 tens, 2 tens, 8 tens, 1 ten, 5 tens, 10 tens ; twenty, 
fifty, thirty, seventy, ninety, sixty, ten, forty, eighty, 
one hundred. 

10. Complete the table of numbers from 11 to 40 
given in 5, by writing below it the numbers from 
40 to 100. 

11. Write the following numbers with figures, and 
write or tell the number of tens and units in each : 

Illustration : thirty-four 34 = 3 tens, 4 units, 

twenty-three fifty-seven fifty-six 

forty-five eighty-eight eighty-two 

twenty-four ninety-nine seventy-three 

thirty-six eighty-five twenty-eight 

seventy-two sixty-seven sixty-six 

eighty-one thirty-nine forty-four 

ninety-five forty-seven fifty-four 
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Read the following numbers, and tell the number of 
tens and units in each : 

Illustration : 21 twenty-one, 2 tens, 1 unit. 



12. 


13. 


14. 


IS. 


16. 


21 


34 


42 


55 


29 


32 


78 


37 


65 


47 


43 


89 


85 


56 


61 


54 


56 


64 


87 


82 


65 


45 


27 


92 


95 


76 


23 


35 


36 


73 


87 


67 


46 


48 


68 


98 


99 


83 


57 


79 


88 


50 


60 


44 


77 


75 


40 


70 


39 


33 


97 


96 


80 

DRILL EXERCISE 


90 


94 



To THE Teacher. Dictate numbers and have pupils write them until 
they can write correctly, neatly, and rapidly in columns numbers less 
than 100. 

Have one pupil dictate and the others write. 

Write numbers less than 100 on the board and have pupils read the 
numbers as they are written. 

Have one pupil write the numbers and others read. 

Write many numbers on the board, point to different numbers rapidly, 
and have pupils read the numbers as you point to them. 

Have pupils write all numbers from 10 to 100 whose unit figure is 2, 5, 
3, etc. 
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WRITING AND READING NUMBERS FROM 100 TO 1000 

13. Copy the following table, filling in the blanks : 

"? s5 

I K D 

One hundred is written 10 1 hundred, no tens, no units. 

Two hundred is written 2 2 hundreds, no tens, no units, 

Three hundred is written 3 

Four hundred is written 4 

Five hundred is written 5 

Six hundred is written 6 . 

Seven hundred is written 7 

Eight hundred is written 8 

Nine hundred is written 9 

One thousand is written 10 



1. Write with figures: one hundred, four hundred 
three hundred, five hundred, nine hundred, seven hun- 
dred, two hundred, six hundred, eight hundred, one 
thousand, forty, sixty, thirty, fifty, ninety, seventy, 
twenty, ten, eighty, two hundred seventy, five hun- 
dred thirty, three hundred ninety, six hundred eighty, 
four hundred sixty, nine hundred forty. 

2. Read the following numbers: 20, 40, 300, 70, 
400, 50, 800, 60, 700, 10, 900, 200, 80, 100, 1000, 90, 
56, 87, 29, 30, 48, 52, 63, 74, 21, 82, 70, 400, 50, 63, 
48, 27, 65. 
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Read the following numbers from left to right ; from 
right to left ; up ; * and down : 

3. 4. 5. 6. 7. 



Hund 
Tens 
Units 


Hund 
Tens 
Units 


Hund 
Tens 
Units 


Hund 
Tens 
Units 


Hund 
Tent 
Unite 


10 


20 


30 


40 


5 


110 


120 


1 30 


14 


1 50 


210 


220 


230 


240 


2 50 


3 10 


420 


530 


640 


750 


750 


8 40 


4 20 


650 


8 30 


8. 


9. 


10. 


11. 


12. 


Hundred! 

T.n« 

UniU 


Hundreds 

Tens 

Units 


Hundred* 

Tens 

Unit! 


Hundreds 

Tens 

Units 


Hundreds 

Tenf 

Unite 


60 


70 


80 


90 


100 


160 


170 


180 


190 


300 


260 


270 


280 


2 90 


500 


860 


9 70 


680 


490 


800 


2 20 


140 


7 70 


140 


700 



13. Write with figures the following: forty, one 
hundred fifty, two hundred ten, five hundred fifty, 
sixty, seven hundred eighty, three hundred ninety, 
one hundred sixty, four hundred seventy. Tell the 
number of hundreds, tens, and units in each number. 
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Read the following numbers : 



14. 56 


78 


92 


34 


83 


15. 156 


178 


192 


134 


183 


16. 47 


52 


23 


37 


68 


17. 147 


152 


123 


137 


168 



18. Write the numbers in the first line, placing a 2 
at the left of each number and read. Illustration : 
256 (read, two hundred fifty-six). 

19. Write the numbers in the first line again, placing 
in hundreds' place each of the figures 3, 4, 5, 6, 7, 8, 
9, and read the resulting numbers. 

Read the following numbers : 

20. 156 220 350 475 802 

21. 509 . 387 602 527 496 

22. 300 750 90 190 230 

23. Write the following numbers : one hundred sev- 
enty-five, three hundred twenty, five hundred sixty-five, 
seven hundred eighty-one, four hundred thirty-one, eight 
hundred forty-six, six hundred seventy-two, four hun- 
dred forty-six. 

24. How many tens are there in each number above 
in 14 to 22 ? When there are no tens or units in a 
number, what figure is written in tens' place? In 
units' place? 
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Read the following numbers from left to right; from 
right to left ; down ; up. 





25. 


26. 


27. 


28. 


29. 


1. 


101 


102 


103 


104 


105 


2. 


201 


202 


203 


204 


205 


3. 


401 


402 


403 


404 


405 


4. 


901 


902 


903 


904 


905 


5. 


301 


502 


603 


804 


305 


6. 


601 


302 


703 


704 


805 


7. 


701 


802 


803 


504 


505 




30. . 


31. 


32. 


33. 


34. 


8. 


106 


107 


108 


35 


64 


9. 


206 


207 


208 


425 


864 


.0. 


406 


407 


408 


307 


428 


.1. 


906 


907 


908 


813 


130 


.2. 


706 


807 


808 


720 


270 


.3. 


904 


203 


402 


704 


856 


.4. 


605 


701 


803 


992 


994 



To THE Teacher. When pupils can read the above and similar numbers 
correctly and rapidly, read the numbers to them and have them written on 
paper or blackboard. Then dictate miscellaneous numbers from 1 to 1000. 

If written on paper, the errors may be found by reading the figures in 
order in each number, and having pupils mark errors. 

Illustration : Suppose the first number read is 402. Teacher or some 
pupil reads four, naught, two, or 4 hundreds, no tens, 2 units. 

Read in the same way the figures in the remaining numbers. 
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UNITED STATES MONEY 

14. The Coins : cent, nickel, dime, quarter dollar, half dol- 
lar, dollar. 

1. How many cents are there in 3 dimes? 

2. How many cents are there in 4 dimes ? 

3. How many cents are there in 5 dimes? 

4. We have a silver coin worth 50 cents. What 
else is it called ? 

5. How many dimes are there in a half dollar ? In 
60 cents? In 70 cents? In 80 cents? In 90 cents? 
In 100 cents ? 

6. How many cents are there in a dollar ? 

7. How many cents are there in 2 halves of a dollar ? 

8. What is the coin next smaller in value than 
the half dollar? How many such coins equal a half 
dollar? How many cents are there in one of them? 

9. What is the coin next smaller in value than a 
quarter of a dollar? How many such coins equal a 
dollar? 

10. What is the coin next smaller in value than a 
dime ? How many such coins equal a dime ? How 
many equal 2 dimes ? 3 dimes ? 4 dimes ? 5 dimes ? 

To THE Teacher. A supply of toy money may be used by the class to 
advantage in this work. A substitute for toy money may be obtained by 
marking circles, the size of the different coins, on heavy paper, and marking 
the value of each plainly. Have pupils cut out the circles. 
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THE NUMBER 11 



THE NUMBER 11 



15. 

Learn: 



Table 



9 + 2 = 11 
8 + 3 = 11 
7 + 4 = 11 
6 + 5 = 11 



1-9 = 2 
1-2 = 9 

1-8 = 3 
1-3 = 8 

1-7 = 4 
1-4 = 7 

1-6 = 5 
1-5 = 6 



1. A dime = how many cents ? 

2. A dime and 1 cent = how many cents ? 

3. If 1 cent is taken away from 11 cents, how 
many are left ? 



10 + 1 = ? 


10 and 1 are ? 


10 

+ 1 


9 and 2 are - 


? 9+2-? 


9 
+ 2 



4. Teacher should have pupils show by use of 
objects that 

8 and 3 are 11, 7 and 4 are 11, 6 and 5 are 11. 

5. If a boy is 11 years old to-day, how long since 
was he 8 years old ? 

6. 8 dollars and 3 dollars are how many dollars ? 
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7. 11 birds were sitting on a tree; 6 of them flew 
away. How many remained ? 

8. If you have one dime and one cent, how many 
cents have you? 

9. Harold is 6 years old. How much older is his 
sister Edith, who is 11 years old? 

10. Draw a square 2 inches on each side and a 
triangle 1 inch on each side. What is the distance 
around each of them? What is the distance around 
both of them ? How much further is it around the 
square than around the triangle? 

11. 8 6 4 6 9 7 5 

+ 3 +5 +3 +3 +2 +4 +5 

12. 



13. 



14. 2 + 2 + 3 = ? 

15. 3 + 3 + 3 + 2 = ? 

16. 11 - 3 - 3 - 3 = ? 

17. 2 + 2-3+4 + 2-5=? 

18. 4 + 6-4-3+2 + 1 = ? 

To THE Teacher. Have the pupils make practical problems and drill each 
other in rapid additions and subtractions, no result being greater than 11. 

HARYBT^S AB. I — 4 



8 


4 


2 


• 3 


10 


6 


7 


+ 2 


+ 4 


+ 5 


+ 3 


-7 


+ 4 


-2 


2 


3 


8 


9 


6 


8 


11 


+ 7 


+ « 


+ 2 


-4 


-4 


-4 


-4 
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THE NUMBER 12 
16. Table 

Learn: 6 + 6 = 12 12-6 = 6 

1. 9 and 3 are ? 9 + 3 = ? 9 

+ 3 

2. 8 and 4 are f 8 + 4 = ? ' ^ 

±i 

3. 7 and 5 are ? 7 + 5 = ? '^ 

4-5 

4. 6 and 6 are- ? 64-6 = ? ^ 

±1 

5. 12 less 9 are ? 12 — 9 = ? 12 

-9 

6. 12 less 5 are ? 12 — 5 = ? 12 

T- 5 

7. 12 less 7 are ^ 12 - 7 = ? 12 

-7 
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8. In 1 jveek and 5 days, how many days are there ? 

• 9. 1 peck and how many quarts equal 12 quarts ? 

Learn : There are 12 months in 1 year 

There are 12 things in 1 dozen 
There are 6 things in a half dozen 
There are 12 inches in 1 foot 
There are 6 inches in a half foot 

10. If a boy buys a half dozen marbles and some one 
gives him 4 more, how many does he then have? 
How many more must he have to make a dozen? 

11. If plums are worth 1 cent each, how many cents 
will a half dozen cost? A dozen? 

12. If I buy 5 cents' worth of plums, how much more 
must 1 pay to get a dozen if plums are worth 1 cent 
each ? How many more plums do I get ? How many 
do I get for 5 cents ? 

13. If I buy a peck of peas, how many more quarts 
must I buy to have a dozen quarts ? 

14. In 2 yards how many feet are there ? 

15. I have a stick 2 yards in length, and lay oflf a 
flower bed twice the length of the stick. How many 
yards long is the flower bed ? How many feet long ? 

16. Draw, on the board, a line 1 foot long. 
Draw another line a half foot long. 

How many inches long is each line ? 
Draw a line 3 inches long. How much longer than 
the 3-inch line is each of the other lines ? 
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17. Make a line a foot long on the board and mark 
the inches. 

Make other lines of different lengths in inches and 
tell which ones together make a line 1 foot long. 

18. In 2 yards and 1 foot, how many feet are there ? 
In 3 yards ? In 3 yards and 2 feet ? 

19. If there are twelve trees in a garden, and 5 of 

them are peach trees, and the rest are apple trees ; 

Complete the problem by asking a question. 

20. In a class of 12 pupils, 8 of them are more than 

10 years of age ; Complete the problem by asking 

a question. 

21. August is the eighth month of the year. How 
many months are there from the end of August to the 
end of the year? 

22. 8 5 6 3 9 10 5 11 12 
+ 4 +5 +2 +8 -5 -6 -5 -3 --4 

23. 4 3 8 10 9 12 12 2 3 

+4 +5 +2 +2 +3 -2 -9 +7 +4 

24. 2 + 2 + 2 + 2 + 2 + 2 = how many? How many 
2's=12? 

25. 3 + 3 + 3 + 3 = how many? How many 3's= 12 ? 

26. 4 -h 4 + 4 = how many ? How many 4's = 12 ? 
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27. If I take 4 from 12, how many are left ? 
If I take 4 from 8, how many are left ? 

If I take 4 from 4, how many are left ? 
How many times can 4 be taken from 12 ? 

28. How many ones equal 2 half dozen ? 

29. 6 + 5-2-3-4 + 7 = ? 

30. 2 + 3 + 2-4 + 3-2-3 + 7 + 4 = ? 

31. 12-8 + 3 + 2-6 + 4 = ? 

32. 9 + 3-6 + 6-8-2 = ? 

33. 12-7-4 + 9 + 2-6 = ? 

To THE Teacher. Provide the pupils with strips of stiff paper 1 inch 
wide and of different lengths to 1 foot. Mark the lengths in inches on each 
strip, and drill pupils in putting together strips of different lengths, and 
giving length and width of combined strips. Work in taking apart the 
joined strips, or in subtracting, should also be given. 

Seat Work. Add the following and read the 
answers : 



34. 35. 


36. 37. 38. 


39. 


40. 


31 56 


285 124 432 


247 


852 


56 31 


714 835 657 


351 


646 


87 








Subtract the 


following and read the 


answers : 




41. 42. 


43. 44. 45. 


46. 


47. 


47 98 


973 857 729 


958 


906 


35 65 


421 613 319 


213 


503 


12 









A 


THE U UMBER 


18 






THE NUMBER 


13 




17. 

jeam 


Table 
9 + 4 = 13 

8 + 5 = 13 
6 + 7 = 13 




13-9 = 4 
13-4 = 9 
13-8 = 5 
13-5 = 8 
13-7 = 6 
13-6 = 7 




1. 


10 and 3 are — 10 


3. 


8 and 5 are — 


8 




10 + 3 = ? +3 




8+5=? ■ 


+ 5 


2. 


9 and 4 are — 9 


4. 


7 and 6 are — 


7 




9+4=? +4 




7 + 6 = ? 


+ 6 


5. 


A dozen and 1 more are 


how many ? 




6. 


Make a problem using 


a 


dozen as applied 


to 



objects. 

7. A boy buys 2 loaves of bread for 10 cents and 

cakes for 2 cents ; Complete the problem. He 

gives the baker 4 coins in payment: What are they ? 

8. How much more than a week are 13 days? 

9. 8 and 5 are how many ? 6 and 7 ? 9 and 4 ? 
13 less 9? 8 from 13? 6 from 13? 5 from 13? 

10. Name the different sets of two numbers which 
added together give 13. 

11. 13 6 9 6 2 10 12 13 

-8 +7 +4 +3 +7 -5 -7 -7 





THE NUMBER 13 






56 


12. 


12 9 8 5 4 


3 


3 


13 




_6 -4 -4 +5 +7 


+ 9 


+ 7 


^5 


13. 


13-2-3-4 + 2 + 1 = ? 








14. 


2+5+4-3-5-2=? 








15. 


3+1+5+3-4-6=? 








16. 


3+3+3+3+1=? 








17. 


6+6+1=? 









Seat Work. is. Complete the sets of two numbers 
which, added together, give the following numbers: 
6,7,9,8,11,13, 10, 12. Thus: 





6 + 3 


4 + 




5 + 


4 + 


9 = 


1 + 8 

5 + 4 ^ = 


5 + 
3 + 


7=' 


4 + 


6 + 
3 + 




.2 + 7 


.1 + 




.2 + 


ll + 




•8 + 


' 5 + 


2 + 


9 + 




2 + 


2 + 




5 + 


7 + 


11 = 


5+ 13 = 


7 + 


10 = 


3+ 12=' 


4 + 




4 + 


4+' 




4 + 


2 + 


1 + 


iio + 




17 + 


6 + 


Add: 








19. 20. 


21. 


22. 23. 


24. 


146 642 


459 


241 235 


437 


823 


357 


320 


657 


743 


542 



56 



THE 


NUMBER U 




THE 


NUMB£R 14 




18. 


Tablk 






Learn: 9+5 = 14 




14-9 = 5 
14-5 = 9 




8 + 6 = 14 




14-6 = 8 
14-8 = 6 




7 + 7 = 14 




14-7 = 7 




1. 10 and 4 are — 


10 


3. 8 and 6 are — 


8 


10 + 4=? 


+ 4 


8 + 6 = ? 


+ 6 



2. 9 and 5 are — 9 4. 7 and 7 are — 7 

9 + 5 = ? ^ 7 + 7 = ? ±7 

5. How many days are there in 2 weeks ? 

6. A dozen and how many more make 14 ? 

7. 1 peck and how many quarts equal 14 quarts ? 

$ means dollars. 

8. A man works 5 days and earns $2 each day. 
How many dollars does he 'earn? $2 + $2 + $2 + $2 
+ $2 = ? 

How many days must the man work to earn 4 dollars? 
How many days must he work to earn 14 dollars 
in all? 

9. A man travels 6 miles an hour . How far does he 
go in 2 hours ? 
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10. A man has to travel 14 miles. He travels 6 
miles an hour for 2 hours. Ask a question to complete 
the problem. 

Make a different problem using different numbers. 

Teacher illustrate the making of the problem. 

11. A man pays 6 dollars for a cord of wood and 7 
dollars for a ton of coal. How much does he pay for 
both? How much would 2 tons of coal cost? How 
much more would 2 tons of coal cost than the ton of 
coal and the cord of wood ? 

12. Mary is 9 years old to-day. In how many years 
will she be 14 years old? If she is 3 years older than 
Jane, how old is Jane ? How old will Jane be when 
Mary is 14? 

13. In a pasture there are 14 horses. 6 of them are 
taken out for work. Complete the problem. 

14. 8 6 9 7 14 13 14 12 

+ 5 +8 +5 +7 -6 -5 -8 -7 



15. 


13 14 7 

-7 -7 +6 


8 
+ 3 


9 6 5 12 

+ 5 +6 +4 -5 


16. 


3+4+7-4-5=? 




20. 2 + 5 + 7-3-2 = ? 


17. 


2+8+4-6-3=? 




21. 8 + 6-3-5-4 = ? 


18. 


6+8-7+4-5=? 




22. 4 + 5 + 3 + 2-8 = ? 


19. 


3+2+4+3-8=? 




23. 9 + 5-4-3-5 = ? 



68 



THE NUMBER 14 



Learn: 



24. 

4 + 2= 6 
14 + 2 = 16 

24 + 2 = 26 
34 + 2 = 36 
44 + 2 = 46 
54 + 2 = 56 
64 + 2=66 
74 + 2 = 76 
84 + 2 = 86 
94 + 2=96 



25. 

4 + 3= 7 
14 + 3=17 

24 + 3 = 27 
34 + 3 = 37 
44 + 3 = 47 
54 + 3 = 57 
64 + 3 = 67 
74 + 3 = 77 
84 + 3 = 87 
94 + 3 = 97 



Seat Work. 26. Write all the sets of two numbers 
which, added together, make the following numbers: 
8, 9, 10. When written, repeat from memory. 



8 = 



9 = 



10 = 



Subtract : 



27. 


28. 


29. 


30. 


31. 


32. 


849 


937 


689 


578 


847 


983 


623 


215 


432 


145 


214 


872 



33. Name all sets of 2 numbers which, added together, 
make 4, 5, 6, 7, 8, 9. 
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THE NUMBER 15 

19. Table 

15-6 = 9 
Learn: 9 + 6 = 15 ^^_^^^ 

a » -.K 15-7 = 8 

' + ' = '' 15-8 = 7 

1. A nickel and a dime equal how many cents ? 

2. How many working days are there in a week ? 
In two weeks? 

3. 2 boys pick strawberries at 1 cent a quart; one 
picks 8 quarts and the other 7 quarts. How many 
cents does each receive ? How much money do they 
both receive ? How much more does one receive than 
the other? If they received 15 cents between them, 
how many quarts did they pick ? If one boy picked 6 
quarts, how many quarts must the other have picked ? 

4. It takes 15 hours to make a journey between two 
points. After a man has traveled 11 hours, how many 
hours more has he to travel ? 

5. How many nickels equal 15 cents? 

6. How many quarts does a gallon measure hold? 
From a jar containing 15 quarts of water, a gallon 
measure is filled three times. How many quarts are 
taken out? How many quarts remain in the jar? 

7. How many times can I take 4 from 15, and how 
many will be left ? 
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8. How much will 3 pencils cost at a nickel each ? 

9. How many days are there in 2 weeks ? In 2 
weeks and 1 day ? 

10. 1 week and how many days equal 15 days ? 

11. How many feet equal 1 yard ? Equal 3 yards ? 

12. I have a piece of rope 15 feet long. If I cut ofE 
3 yards, how many feet remain ? If I had cut off only 
2 yards, how many feet would have been left ? 

To THE Teacher. Have pupils make and answer similar questions. 

13. A boy has a dozen marbles. How many more 
must he buy to have 15 ? 

14. If he has 15 and gives away a half dozen, how 
many has he left ? 

' 15. A peck and how many quarts are equal to 15 
quarts ? 

16. A pane of glass measures a foot by 15 inches. 
How much longer is it than it is wide ? 

17. Draw an outline of the pane of glass on the board. 

18. A man buys 15 dollars' worth of goods and pays 
for it with 2 bills. What is the value of each bill ? 

19. Draw a line 15 inches long, marking off the inch 
spaces on the line ; separate the line into two parts and 
tell how many inches there are in each part. Make 
other divisions into two parts, giving the number of 
inches in each part. 
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20. Draw a square 15 inches on each side. If the 
square is drawn on a scale of 1 inch to the foot, how 
large a piece of ground will the square represent ? Give 
length and width. 

21. Draw a line through the square so as to mark off 
one piece of ground 6 feet by 15 feet. What is the 
width of the other piece ? Draw another line so as to 
mark off the square into four oblongs and give the length 
and width of each piece of ground. 

To THE Tbagher. Give the pupils such assistance as may be needed, 
and such additional exercises as may Jbe necessary to an understanding of the 
work. 



22. 7 


6 


15 


15 


15 


6 


+ 8 


+ 9 


-6 


-8 


-10 


+ 7 


23. 8 


4 


12 


5 


13 


5 


+ 5 


+ 9 


-6 


+ 6 


-6 


+ 10 


24. 4 


6 


5 


8 


14 


14 


+ 5 


+ 3 


+ 7 


+ 6 


-9 


— ( 


2S. 5 


4 


3 


7 


6 


14 


+ 5 


+ 4 


+ 3 


+ 7 


+ 6 


-8 


26. 15 


15 


13 


11 


15 


15 


-7 


-4 


+ 2 


+ 4 


-13 


-11 


27. 15 


12 


15 


14 


15 


15 


-12 


+ 3 


-9 


+ 1 


-3 


-5 
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Learn: 



28. 3 + 3 + 3 + 3 + 3 = ? How many 3's are there in 
15 ? How many times can you take 3 away from 15 ? 

29. 5 + 5 + 5 = liow many ? How many 6's are there 
in 15 ? How many times can you take 5 away from 15 ? 

30. If you had 15 cents and gave each of two boys a 
nickel, how much money have you left ? 

5 + 3= 8 
15 + 3 = 18 
25+3 = 28 
35 + 3 = 38 
45 + 3=48 
55 + 3 = 58 
65 + 3 = 68 
75 + 3 = 78 
85 + 3 = 88 
95 + 3 = 98 

How many 3's are there 



5 + 2= 7 
15 + 2 = 17 
25 + 2 = 27 
35+2 = 37 
45 + 2 = 47 
55 + 2 = 57 
65 + 2 = 67 
75 + 2 = 77 
85 + 2 = 87 
95 + 2 = 97 

31. Add by 3's from 3 to 15. 
in 15? 

32. Add by 5's from 5 to 15. 
m 15? 

33. Name the sets of two numbers which added 
together make 10, 9, 8. 

Seat Work. 34. Write all the sets of two numbers 
which, added together, make the following. When writ- 
ten, repeat from memory. 



How many 5's are there 



11 = 



12 = 



13 = 





THE NUMBER 16 




THE NUMBER 16 


20. 


Table 


Learn: 


9 + 7 = 16 16-7 = 9 




16-9 = 7 




8 + 8=16 16-8 = 8 
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1. Howmany 8's=16? 

2. How many times can you fill a peck measure 
from 16 quarts of clover seed? 

3. How many times can you take 2 from 16 ? How 
many 2's equal 16 ? 

4. If from a piece of rope 16 feet long I cut off 
3 yards, how long a piece is left ? How many yards 
can I cut off from what is left ? What will be the 
length of the remaining piece? 

5. Draw a line on the board 16 inches long and let 
each inch stand for 1 foot. How many feet does the 
whole line stand for? Draw a mark across the line 
showing where you would cut off what would stand for 
3 yards. Draw another line where you would cut off 
what would stand for the next 2 yards. What is the 
length of the line left? 

6. If William buys apples for 9 cents and candy for 
7 cents, how much do the apples and candy cost him ? 
He has dimes, nickels, and cents with which to pay for 
what he has bought. How many and what coins can 
he use in making exact payment ? 



9 


8 


16 


16. 


16 


16 


+ 7 


+ 8 


-9 


-8 


-7 


-10 


11 


16 


14 


7 


12 


12 


+ 4 


-5 


-8 


+ 9 


-4 


+ 3 


6 


5 


8 


9 


• 8 


9 


+ 7 


+ 2 


+ 2 


-5 


-6 


-2 
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7. Count by 4's from 4 to 16. How many 4's = 16? 

8. Count by 8's from 8 to 16. How many S's = 16 ? 

9. 



10. 



11. 



12. How many inches equal a foot ? 16 inches = how 
many inches more than 1 foot ? 

13. A dime is how much less than 16 cents ? Than 
14 cents? 

14. 2 nickels and how many cents equal 16 cents? 
14 cents ? 15 cents ? 

15. 4 + 8 + 3-7 + 8-9-5 + 4 + 2 = ? 

16. 3 + 5 + 7-6 + 5-7-4 + 9 + 4 = ? 

17. To each of the following numbers add 7 ; then 4 ; 
5 ; 3 ; 6 ; 2. 9^ 6, 2, 7, 8, 4, 3, 5, 1 

To THE Teacher. Work on 17 may be both oral and written. One 
pupil may give orally the sum of 7 and each of the numbers, thus : sixteen, 
thirteen, nine, fourteen, fifteen, eleven, ten, twelve, eight. Another pupil 
jnay add 4 to the numbers, and so on. 

Different pupils may, one after the other, give all the sums to see who can 
give them all correctly in the shortest time. Place the name of the pupil 
making the best record on the board, with his record. Let the name remain 
until another pupil makes a better record. Pupils may write the sums on 
paper at seats or in class. Drill should be continued until all the sums can 
be given correctly in 30 seconds. 
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THE NUMBER 17 

21. Table 

« o ,., 17-9 = 8 

Learn: 9 + 8=17 ^^^^^ 

1. How many feet = 3 yards ? 

2. 3 yards and how many feet =17 feet? 

3. If a pupil has to read 17 pages during the day, 
and reads 5 pages before recess in the forenoon and 4 
pages between recess and noon, how many pages does 
he read in the forenoon ? How many pages has he to 
read in the afternoon ? 

4. 10 from 17 leaves how many ? 

5. 11 and how many equal 17 ? 

6. 5 and how many equal 17 ? 

7. 



17 


8 


17 


8 


7 


9 


17 


-9 


+ 9 


-8 


+ 8 


+ 9 


+ 4 


-8 


15 


12 


14 


7 


17 


15 


17 


-6 


-6 


-7 


+ 8 


-10 


-1 


-12 



9. 2 + 2 + 5 + 6 = ? 

10. 8 + 7-6--4 + 3 = how many ? 

n. 2 5's + 3 + 2 + l-8 = howmany? 

12. 2 8's - 9 = how many ? 

13. 2 7's + 2 - 8 = how many ? 

14. 2 6's + 5 - 9 = how many ? 

15. 3 4's+ 3 + 2 = how many ? 

HABYBT^S AB. I — 6 
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Make problems calling for the following sums and 
differences : 

16. 9 + 8 = ? 17-8 = ? 17-9 = ? 

17. 8 + 9 = ? 8 + 4 + 5 = ? 12 + 5 = ? 

18. 16-8 = ? 15-7 = ? 6 + 11 = ? 

19. A boy is 8 years older than his sister who is 7 
years old. How old is he ? Ask and answer another 
question using the numbers given. 

How old will each be in 2 years ? How old was each 
4 years ago ? What was the sum of their ages 4 years 
ago? 

20. A grocer gives a customer 17 cents in change 
from the cash drawer. With what coins can he pay 
him? 



Seat Work. 21. 


Fill the blanks : 








? + 9 






■ 8 + ? 




12 + ? 


?+10 




12 + ? 




5 + ? 


9 + ? 


16 = . 


14 + ? 


15 = 


? + ? 14 = - 


? + ? 




10 + ? 




? + ? 


7 + ? 




3 + ? 




10 + ? 


? + ? 






I 4 + ? 


.2 + ? 






'2 + ?+? 


'8+? 




•5 + ? 




? + ?+4 


2+ ? 


13 = 


? + ? 


12 = 


? + 3 + ? 11= • 


?+7 




?+? 




? + ?+? 
U + ?+? 


7+? 
^6+? 
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22. Write the following numbers, and add each set 
of two : 

two hundred seven eight hundred five 

four hundred two one hundred four 

three hundred six five hundred two 

six hundred three nine hundred five 

23. Write the following numbers and subtract num- 
bers in line b from those in line a; numbers in line d 
from those in line c : 

a. eight hundred fifty-six nine hundred eighty-seven 

b. three hundred five four hundred twelve 

c. six hundred ninety-five seven hundred eighty-nine 

d. two hundred three three hundred twenty-three 

24. How many pints = 1 quart ? How many quarts 
= 1 gallon ? How many quarts = 1 peck ? How 
many pecks = 1 bushel ? How many inches = 1 foot ? 
How many feet = 1 yard ? How many things = 1 
do55en? A half dozen? How many cents = 1 nickel? 
1 dime ? 1 quarter dollar ? 1 half dollar ? 

How niany cents = 1 dollar ? Dimes = 1 dollar ? 
Quarters = 1 dollar? Halves = 1 dollar? Dimes = a 
half dollar ? Nickels = a dime ? Nickels = a quarter ? 
Nickels = a half dollar ? 

To THB Teachbr. Ask the above questions and have pupils answer 
orally. Have pupils write the answers in the form of tables. 
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THE NUMBER 18 
22. Table 

Learn : 9 + 9 = 18 18 - 9 = 9 

1. How many 9's = 18? 

2. How many times can you take 9 from 18 ? 

3. If a floor is 18 feet long, how many strips of car- 
pet a yard wide laid across the floor would it take to 
cover it? 

To THE Teacher. Draw the floor on a scale of 1 inch to a foot, and 
have pupils draw the lines showing where the strips join. 

4. If the floor is 15 feet wide, how many strips of 
carpet a yard wide, laid lengthwise of the floor, will it 
take to cover it ? Draw the floor on a scale of 1 inch 
to a foot, and draw lines showing where the strips join. 

5. If I buy a dozen and a half eggs at 1 cent an 
egg, how many cents will they cost ? 

6. If I pay for them with a dime, nickel, and cents, 
how many cent pieces will it take ? 

7. 18 is how many more than a dozen ? How many 
more than a half dozen ? How many half dozen = 18 ? 

8. Mary is 9 years old and John is twice as old. 
How old is John? 

9. 9 18 9 7 6 9 18 17 
+ 9 -9 +8 -h8 +9 +4 -8 -9 
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10. 7 


9 


6 


4 


3 


8 


13 


17 


+ 7 


±8 


+ 5 


+ 6 


+ 7 


-5 


-8 


-8 


u. 8 


3 


.15 


6 


8 


14 


16 


15 


+ 7 


+ 9 


■ 8 


-4 


+ 8 


-5 


-9 


-7 



12. 18 - 9 - 4 - 2 = how many? 

13. 7 + 8- 5 + 3 = how many? 

14. 2 + 6 + 9-7 = how many? 

15. 8 + 4 — a half dozen = how many? 

16. 9 7 8 5 64 3 2 

17. 2 8's = ? 2 9's=? 2 4's = ? 2 6's = ? 
2rs = ? 2 7's=? 2 5's = ? 2 3's=? 

18. 15 is how many 5's ? How many 3's? 

19. 12 is how many 2's? How many 3's? How 
many 4's? 

20. 10 is how many 5's? How many 2's? 

21. 8 is how many 4's? How many 2's? 

22. 9 is how many 3's? 10 is how many 5's? 

23. 6 is how^ many 3's? 4 is how many 2's? 

24. 2 4's are how many 2's? 3 4's are how many 6's? 

25. 4 4's are how many 8's ? A dozen and a half are 
how many 9's ? 

26. Add 2's from 2 to 18; to 50. Add 3's from 3 to 36. 



70 ADDITION DRILLS 







DRILLS 












ADDITION DRILL 






23. 




Drill 1 








Give the sums 


rapidly 


from left to i 


•ight and 


from 


right to left : 












1. 1 + 2 


2 + 2 


3 + 3 


4 + 4 


5 + 5 


6 + 6 


7 + 7 


2. 1 + 3 


2 + 3 


3 + 4 


4 + 5 


5 + 6 


6 + 7 


7 + 8 


3. 1+4 


2 + 4- 


3 + 5 


4 + 6 


5 + 7 


6 + 8 


7 + 9 


4. 1 + 5 


2 + 5 


3 + 6 


4 + 7 


5 + 8 


6 + 9 




s. 1 + 6 


2 + 6 


3 + 7 


4 + 8 


5 + 9 






6. 1 + 7 


2 + 7 


3+8 


4 + 9 








7. 1 + 8 


2 + 8 


3 + 9 




8 + 8 


9 + 9 




8. 1 + 9 


2 + 9 






8 + 9 







To THE Teacher. This table should be placed on the board. The 
teacher should point to different combinations, requiring pupils to give sums. 
The work must be done rapidly to be of any value ; pupils should know 
the sums, and not find them by counting. If a pupil does not know, require 
him to commit to memory a certain number each day, until all are mastered. 

Drill 2 

Name the missing number : 

Illustration : 8 -I- ? = 15. Say, 8 -h 7 = 15. 

1. l+?=2; 2-h?=4; 3+?=6; 4-h?=8; 5-h?=10; 
6-h? = 12; 7-h?=14; 8+?=16; 9+?=18 

2. l+?=4; 2+? = 5; 3 -h ? = 7 ; 4+? = 9; 
5-h? = ll; 6 + ? = 13; 7-h?=15; 8-h? = 17 

3. 1 + ? = 5 ; 2 -h ? = 6 ; 3 + ? = 8 ; 4 -h ? = 10 ; 
5 -h ? = 12 ; 6 -h ? = 14 ; 7 -h ? = 16. 



SUBTRACTION DRILL 
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4. l + ? = 6; 2+? = 7; 3+? = 9; 4 + ? = 11 ; 
5 + ? = 13 ; 6 + ? = 19. 

5. l+?=7; 2 + ?=8; 3+? = 10; 4 + ? = 12 ; 
5 + ? = 14. 

6. 1+ ? =8; 2+ ? =9; 3+ ?=11; 4+ ?=13. 

7. 1+ ?' = 9; 2+?=10; 3+ ? = 12. 

8. 1+?=10; 2+?=ll. 



24. 



SUBTRACTION DRQX 



Dbill 3 



Subtract each number in each column from the 
number at the left of the column: 



12- 



2 


10 


7 


8 


9 


6 


9 


1 


6 


2 


7 


12 


8 


7 


7 


8 





4 


3 


7 


16 


4 


4 


6 


9 


13 


4 


14 


10 


3 


3 


10 


5 


3 


6 


8 


14- 9 


11- 9 


16-11 


16-15 


17-13 


18- 4 


6 


7 


6 


12 


8 


6 


3 


3 


5 


8 


14 


6 


9 


6 


6 


11 


4 


13 


4 


14 


13 


9 


13 


10 


6 


7 


16 


16 


11 


2 


1 


5 


10 


12 


12 


12 


12 


11 


3 


11 


11 


11 



To THE Teacher. With books open, require individual pupils to give 
in order, and as rapidly as possible, the difference between each number in a 
column and the number at the left of the column. 

Drill until each pupil can give all the differences in the table in less than 
one minute. When any pupil can do this, excuse him from further drill on 
the table. 
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DRILLS — SUMS OF TWO DIGITS 



Pupils may copy the table on paper, writing the differences as follows : 

2= 10 

1 = 11 

12- \ 7= 6 

4= 8 

10 = 2, etc. 



DRILLS — SUMS OF TWO DIGITS 



25. In the followmg, think the sum and give the unit 

3 

figure in each sum ; thus, ^. Think the sum and say 1. 









Dbill 4 










1. 3 


9 


4 


9 


3 


8 


6 


8 


8 


9 


8 


8 


7 


8 


7 





2. 9 


6 


6 


7 


4 


7 


9 


6 


6 


8 


6 


5 


6 


9 





7 


3. 9 


3 


8 


9 


4 


5 





5 


5 


9 


7 


2 


9 


8 


5^ 


5 


4. 8 


4 


7 


7 


5 


6 


7 


4 


2 


7 


6 


7 


6 


4 





4 



Drill 5 

In the following, state first the units' figure in the 
sum, and then the sum; thus 6 + 8, say 4, 14. 7 + 9, 
say 6, 16. 

5. 6 + 8 5 + 9 6 + 4 2 + 9 3 + 4 6 + 6 4 + 4 3 + 6 
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6. 7 + 9 8 + 2 4 + 7 3 + 8 2 + 3 7 + 7 2 + 2 1 + 7 

7. 8 + 7 7 + 6 3 + 9 5 + 3 5 + 2 9 + 9 3 + 3 8 + 9 

8. 5 + 8 8 + 4 9 + 4 8 + 8 2 + 7 9 + 1 1 + 6 7 + 3 

9. 7 + 5 5 + 6 5 + 4 6 + 2 5 + 5 2 + 4 9 + 6 1 + 8 

Drill 6 

To THE Teacher. Drill the pupils 

on the numhers in the columns A, B, ^ j^ Q j) ^ jp q 

C, Z>, E, F, G, by naming any number iQ 23 36 49 62 75 88 

and requiring pupils to give the first ij^ 24 37 50 63 76 89 

number larger having a given units' 12 25 38 51 64 77 90 

figure ; the nearest number smaller 13 26 39 52 65 78 91 

having a given units' figure, thus: 14 27 40 53 66 79 92 

take the number 44; give the first 15 28 41 54 67 80 93 

number larger having the units' figure 16 29 42 55 68 81 94 

6 ; 2 ; 8 ; 3 ; 7 ; 1 ; 0. Give the near- 17 30 43 56 69 82 95 

est number smaller having the units' 18 31 44 57 70 83 96 

figure 2;8;3;5;7;6;9;1. This 19 32 45 58 71 84 97 

drill should be continued until pupils 20 33 46 59 72 85 98 

can tell the larger or smaller numbers 21 34 47 60 73 86 99 

without reference to the numbers in 22 35 48 61 74 87 100 
the columns. 

1. Add : 51 What is the units' figure in the sum ? 

6 What is the first number beyond 51 
which has 7 for a units' figure? The number is 57. 

2. Add : 57 What is the units' figure ? The next 

6 number having this units' figure? 
What is the sum of 57 and 6 ? 

3. Add : 63 Units' figure ? Next number with 

9 this units' figure ? Sum ? 



74 DRILLS — SUMS OF TWO DIGITS 

4. Add: 72 Units' figure ? Add: 46 Units' figure? 

_7 Sum? _5 Sum? 

5. Add: 79 Units' figure? Add: 56 Units' figure? 

_8 Sum? _8 Sum? 

6. Add: 87 Units' figure ? Add: 64 Units' figure? 

_5 Sum? ^ Sum? 

Drill 7 

To THE Teacher. Drill pupils in adding 7 to each of the numbers in 
line 1 below beginning with 30, thus : The units* figure in the sum of 7 and 6 
is 3 ; 7 added to 30 gives the first number larger than 36 haying 3 for a units' 
figure, or 43. 7 added to 66 gives 63, 7 and 26 are 33, 7 and 46 are 53, etc. 

When pupils understand the mode of procedure, have them give the sums 
without naming the numbers added, thus : forty-three, sixty-three, thirty- 
three, etc. 

Continue drill by having each of the numbers from 1 to 10 added to the 
numbers in line 1. Proceed in the same way with the numbers in the other 
lines. 

Vary the drill by having each of the numbers from 1 to 10 added to the 
numbers under «, 6, c, etc. 





a 


b 


c 


d 


e 


/ 


9 


h 


i 


1. 


36 


56 


26 


46 


96 


66 


86 


16 


76 


2. 


45 


65 . 


85 


25 


95 


75 


15 


35 


55 


3. 


24 


44 


64 


94 


74 


34 


84 


14 


54 


4. 


63 


23 


43 


13 


53 


93 


73 


33 


83 


5. 


42 


72 


62 


32 


12 


52 


82 


92 


22 


6. 


11 


31 


91 


21 


81 


61 


41 


71 


51 


7. 


37 


87 


27 


67 


17 


97 


57 


77 


47 


8. 


18 


38 


58 


98 


28 


88 


68 


48 


78 


9. 


39 


19 


49 


79 


29 


99 


69 


89 


59 



8 


37 


7 


29 


9 


22 


5 


13 


8 




37 
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To THE Teacher. Drill pupils in adding the numbers in columns, thus : 
Beginning with 9 in the units' column under a, add the numbers in that 
column successively ; to this sum add the numbers in the units' column under 
b, c, etc. until the sum is at least 100. 

Vary the drill by beginning with any number less than 9 and then add- 
ing as before. Continue the drill until pupils can add accurately and rapidly 
to 100. Time them for results. 

In beginning this exercise, place several figures in a column on the board, 
thus: 

Ask pupil to give sum of 8 and 6. When given, write 13 at 
the right of the 6. Ask for units' figure in sum of the right- 
hand figure in 13, or 3, and 9. When given, ask for first 
number larger than 13 having 2 for the units' figure. Write 
22 at right of the 9. Ask for units' figure in sum of 2 and 7. 
Ask for first number larger than 22 having 9 for the units' 
figure. When given, write 29 at the right of 7. Ask for 
units' figure in sum of 9 and 8. Ask for first number larger 
than 29 having 7 for the units' figure. Write 37 at the right 

of 8. Draw a line underneath the column added, and write the sum below. 
Continue similar work on the board until pupils have mastered the two 

steps, then have them add, writing only the last sum. 

DRILL IN SUBTRACTING 

26. Subtracting any number less than lo from any number 
between lo and loo. 

Drill 8 

To THE Teacher. Give drill in subtracting each of the lower numbers 
from the number represented by the figure above it, or if that number is the 
smaller, from that number increased by 10. Give the nearest number having 
this difference for its units' figure, which is smaller than the upper number. 

Illustrations 

1. 34 4 is less than 6. Subtract 6 from 4 + 10, or 14. The 
— 6 difference is 8. The nearest number below 34 having 
8 for its units' figure is 28. 34 - 6 = 28. 
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2. 38 8 is more than 3. 3 from 8 is 5. The nearest number 

— 3 below 38 having 5 for its units' figure is 35. 38 — 3 = 35. 

3. 22 2 is less than 8. Subtract 8 from 12. The difference 

— 8 is 4. The nearest number below 22 having 4 for its 

units' figure is J 4. 22 - 8 = 14. 

4. 53 7 from 13 is 6. The nearest number below 53 having 

— 7 6 for its units' figure is 46. 53 — 7 = 46. 

6. 29 3 from 9 is 6. The nearest number below 29 having 6 

--3 for its units' figure is 26. 29 - 3 = 26. 

6. 76 9 from 16 is 7. The nearest number below 76 having 

— 9 7 for its units' figure is 67. 

7. 64 6 from 14 is 8. The difference is 58. 
-6 

8. 56 8 from 16 is 8. The difference is 48. 
-8 

9. 97 4 from 7 is 3. The difference is 93. 
-4 

10. 95 9 from 15 is 6. The difference is 86. 
-9 

11. 80 8 from 10 is 2. The difference is 72. 
-8 

12. 71 9 from 11 is 2. The difference is 62. 

13. 50 8 from 10 is 2. The difference is 42. 
-8 

To THE Teacher. Pupils should be drilled until the units' figure and 
the required number come to the mind as a single mental operation.- 
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Drill 9 

To THE Teacher. Have pupils subtract numbers from 1 to 10 from the 
numbers given in this table. 



10 


30 


60 


40 


70 


20 


80 


50 


90 


21 


81 


11 


71 


61 


31 


41 


51 


91 


22 


52 ■ 


32 


72 


62 


92 


42 


12 


82 


43 


23 


73 


53 


83 


63 


13 


33 


93 


64 


44 


64 


84 


24 


14 


34 


94 


74 


55 


65 


85 


15 


45 


75 


95 


25 


35 


76 


86 


96 


36 


16 


46 


26 


56 


66 


97 


77 


47 


67 


37 


87 


57 


27 


17 


88 


18 


28 


98 


58 


38 


68 


48 


78 


39 


69 


19 


29 


89 

Drill 


59 
10 


79 


49 


99 



Beginning with 3, add by 3's to 36. 

Beginning with 4, add by 4's to 48. 

Beginning with 5, add by 5's to 60. 

Beginning with 6, add by 6's to 72. 

Beginning with 7, add by 7's to 84. 

Beginning with 8, add by 8's to 96. 

Beginning with 9, add by 9's to 108. 

Beginning with 10, add by lO's to 120. 

Reverse the process by subtracting each number from 
2 to 10 successively from 12 times itself. 

Thus, beginning with 24, subtract by 2's to ; begin- 
ning with 36, subtract by 3's to ; beginning with 48, 
subtract by 4's to 0, etc. 
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ADDITION 



27. To add numbers of two or more figures when the sum 
of any column is ten or more. 

Study ReciUtion 

8 and 4 are 12. Write 2, the units' figure 

1. Add : 74 of the sum, under the 8, and add 1, the 

r»o tens' figure, to the next column. 1 and 6 
r-7^ and 7 are 14. Write 4, the first figure in 
the sum, at the left of the 2 and under 6, 
and 1 at the left of the 4. 

2. Add : 359 2, 9, and 9 are 20. Write the under 

2 go 2. Add the 2 to the next column. 2, 3, 6, 
and 5 are 16. Write the 6 under 3, add 1 
to the next column. 1, 5, 2, and 3 are 11. 
Write 11 at the left of 6. 
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Add the following : 



Written 



3. 4. 5. 6. 7. 

56 42 493 792 527 

23 75 846 487 843 

75 29 275 369 657 

8. In a school 23 of the pupils are girls and 19 are 

23 

boys. How many pupils are there in the school ? ^ ^ 

Statement. The number of pupils in the school is the sum 
of 23 pupils and 19 pupils, or pupils. 

9. A boy spends 35 cents for a reader, 25 cents for 
a speller, and 10 cents for a copy book. How many 
cents does he spend for all ? 
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Statement. He spends for all the sum of 35 cents, 25 cents, 
and 10 cents, or cents. 

10. A train of cars goes 38 miles the first hour, 49 
miles the second hour, and 44 miles the third hour. 
How far does it go in the three hours ? 

Statement. The train goes in 3 hours the sum of 38 miles, 
49 miles, and 44 miles, or miles. 

11. There are 48 desks in one schoolroom and 54 
desks in another schoolroom. How many desks are 
there in both rooms? 

Statement. In both rooms there are 48 desks -h 54 desks, or 
desks. 



12. A merchant buys from one farmer 28 pounds of 
butter; from another 36 pounds; from a third 48 pounds. 
How many pounds does he buy from the three ? 

Statement. He buys from the three farmers the sum of 28 
pounds, 36 pounds, and 48 pounds, or pounds. 

13. If I buy 4 quarts of milk for 24 cents, and 2 
pounds of butter for 58 cents, what is the entire cost ? 

Statement. The entire cost of the milk and butter is the sum 



Add: 



i iiau oa 
14. 


1 oeaiB, or - 
15. 


cenis. 

16. 


17. 


18. 


256 


493 


127 


325 


278 


324 


. 257 


890 


268 


139 


152 


842 


374 


423 


456 


537 


756 


259 


157 


234 


245 


239 


462 


623 


562 
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SUBTRACTION 

28. To subtract a number of two or more figures from 
another number, when some of the figures in the subtrahend 
have a greater value than the corresponding figures in the 
minuend. 

LeaiTi : 

The subtrahend is the number to be 
subtracted. 

The minuend is the number from 
which the subtrahend is to be subtracted. 

The difference or remainder is the 
result of the subtraction. 

Study Recitation 



246 Minuend 
132 Subtrahend 
114 Dijfference, 
or 
Remainder 



2. 



Subtract : 
1. 42 

-27 
15 

number above it. 

435 

-276 

159 

8 from 13 = 5. 
3 from 4 = 1. 

504 
-278 



7 cannot be taken from 2. Add 10 to 
2, making 12. 7 from 12 = 5. Write 5, 
the difference between 7 and 12, below the 
7. Add 1 to 2, the next figure in the sub- 
trahend, making 3. Subtract 3 from 4, the 
Write 1, the difference, below the 2. 

6 cannot be taken from 5. Add 10 to 
5, making 15. 6 from 15 = 9. Write 9 



13. 
3. 



below the 6. Add 1 to 7, making 8. 8 can- 
not be taken from 3. Add 10 to 3, making 
Write 5 below the 7. Add 1 to 2, making 
Write 1 below the 2. 

8 cannot be taken from 4. What must 
be done ? 8 must be taken from what 
number? What is done with the differ- 
ence ? What must be done next ? What number must be taken 
from 10? What is done with the difference? What must be 
done next ? 



3. 
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4. 430 What must be done to 0? After sub- 

— 178 tracting 8, what must be done to 7 ? What 

^^^ must then be done to 3 ? After the seo- 

ond subtraction, what must be done to 1 ? 

What must be done then ? 

Learn : 10 must he added to a figure in the minuend when it is 
less in value than the number to be subtracted from it. 

When 10 is added to any figure in the minuend, 1 must be added 
to the next figure in the subtrahend. 

To THE Teacher. At this stage do not attempt to teach the reason for 
adding 10 to a figure in the minuend, and 1 to the next figure in the subtra- 
hend. Later, pupils will be able to discover the reason themselves, when 
they understand that adding equal numbers to two numbers does not affect 
the difference, If 10 is added to any figure in the minuend, and 1 is added 
to the figure of the next higher order in the subtrahend, both have been in- 
creased by the same number, and the difference is the same. 

• If preferred, instead of adding 1 to a figure in the subtrahend, it may be 
taken from the next figure in the minuend, though the plan illustrated is less 
likely to lead to mistakes on the pupils' part. 

Leaim : If the subtrahend and differejice are added, their sum is 
the same as the minuend. 

In examples 1, 2, 3, and 4 point out the subtrahend, 
the minuend, the difference or remainder. 

See whether your subtraction is correct by adding the 
difference to the subtrahend in each case. The sum 
should be the same as the minuend. 







Weitten 






Subtract : 










3. 


6. 


7. 


8. 


9. 


468 


523 


428 


642 


275 


273 


216 


254 


375 


138 


habvbt's ak. I — 6 
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SUBTRACTION 






10. 


u. 


12. 


13. 


14. 


429 


654 


493 


827 


427 


273 


279 


276 


348 


237 


IS. 


16. 


17. 


18. 


19. 


642 


278 


147 


200 


427 


354 


129 


98 


157 


309 



20. In the first five grades in a school there are 238 
pupils ; in the first four grades there are 196 pupils. 
How many pupils are there in the fifth grade ? 

Statement. In the fifth grade there are 238 — 196, or 

pupils. 

21. How many more pages or less pages are there 
in your arithmetic than in your reader? 

22. There are 30 days in September, 31 days in Octo- 
ber, and 30 days in November. How many days are 
there in the three months ? 

23. There are 31 days in December, 31 days in Jan- 
uary, and 28 days in February. How many days are 
there in these three months ? 

24. There are 31 days in March, 30 days in April, and 
31 days in May. How many days are there in these 
three months ? 

25. There are 30 days in June, 31 days in July, and 
31 days in August. How many days are there in these 
three months ? 
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26. There are 365 days in a year. If school is in ses- 
sion 176 days in a year, how many days during the year 
is there no school ? 

27. If James buys a reader for 35 cents, and an arith- 
metic for 36 cents, and gives the merchant a dollar bill 
in payment, how much change should he get ? 

28. The minuend is 38, the subtrahend is 17. What 
is the difference ? 

29. Which is the smaller, the minuend or the sub- 
trahend? 

30. The difference between two numbers is 8; the 
smaller number is 4. What is the larger number? 
Which is the minuend? Which is the subtrahend? 

31. The sum of two numbers is 24. One of them is 8, 
what is the other ? Which of the three numbers is the 
minuend ? Which is the subtrahend ? 

32. What is a minuend? A subtrahend? The dif- 
ference or remainder? 

33. The sum of the ages of a father and his son is 54 
years ; the son is 16 years old. What is the age of the 
father? 

34. The sum of three numbers is 256 ; the sum of two 
of them is 118. What is the other number ? 

35. A man earns $ 35 in January and $ 36 in Feb- 
ruary. If he spends $ 48 for board and clothes and $ 5 
for incidentals, how many dollars has he left ? 
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UNITED STATES MONEY 
29. To write, read, add, and subtract dollars and cents. 
The dollar sign, $, placed before a number, means the 
same as the word "dollar" or "dollars" written after 
the number. Thus, $ 25 is read 25 dollars. 

When dollars and cents are written as one number, a 
period is placed between the dollars and cents. Thus, 
$ 15.75 is read fifteen dollars seventy-five cents. 

Read: $10.15; $35.10; $46.27; $32.12; $156.15. 

When cents are written alone, two figures are used 
with a . and the $ sign at the left. Thus, $.25 is read 
twenty-five cents; $.37 is read thirty-seven cents. 

If the number of cents is less than ten, it is written 
thus, $.01, $.02, $.03, $.04, $.05, $.06, $.07, $.08, 
or $ .09, and read one cent, two cents, three cents, etc. 

When numbers representing dollars are written in 
columns, the sign is placed before the top number only. 

Read the following. Add : 



1. 


2. 


3. 


4. 


5. 


$25.15 


$156.20 


$.15 


$1.10 


$2.00 


18.25 


37.50 


27 


2.05 


8.00 


17.75 


56.38 


35 


3.07 


12.00 


207.12 


86.12 


04 


8.20 


17.08 



6. A man earns $ 15.75 during the week. He spends 
$4.50 for board and $5.65 for other purposes. How 
much does he spend ? How much has he left ? 
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MULTIPLICATION AND DIVISION — TABLE OF TWOS 

Study Recitation 

30. 1. If apples cost 2^ apiece, how many cents will 

4 apples cost? ^ means cent or cents. 1^ is read 1 

cent; 2^ is read two cents. We have learned 

how to find how much the 4 apples will cost 

^^ by addition. 

^. 2^ + 2)2^ + 2^+2^ = 8)2^. If the apples had 

— cost 3^ apiece, we should add 3^ + 3^ + 3^ 

^^ +3)^=12^. 

2. How many times 2^ is 8^? How many times 2 
is 8? 

3. How many times 3^ is 12^ ? How many times 3 
is 12? 

If we remember that 4 times 2 is 8, and that 4 times 

3 is 12, we can answer the questions above without tak- 
ing the trouble to add. 

Answer questions 4 and 5 without adding : 

4. If I walk 2 miles an hour, how far can I walk in 

4 hours? 

5. If I pay 3^ apiece for pencils, how many cents 
will 4 pencils cost? 

6. If I pay 5^ apiece for pads, how many cents will 2 
pads cost ? 

7. If Ruth is 4 years old and Edith twice as old, how 
old is Edith ? 
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If the same number is to be taken several times, we 
can shorten our work by multiplying instead of adding. 
To multiply 2 by 3 is to take 2 three times. 
To multiply 4 by 3 is to take 4 three times. 3 times 

4 is 12. 

To multiply 5 by 2 is to take 5 two times. 2 times 

5 is 10. 

The sign of multiplication is x . When placed be- 
tween two numbers, it means that one is to be taken as 
many times as there are units in the other. There are 
3 units in 3, and there are 4 units in 4. 3x4 means 
that 4 is to be taken 3 times or that 3 is to be taken 4 
times. It may be read 3 times 4 or 4 times 3, or 3 mul- 
tiplied by 4. 

Table of 2's 

31 • Learn : 

2x 1= 2 To THE Tbachbr. Multiplication of whole numbers is 

2 y 2=4 ^^® process of taking a number a certain number of times. 

_ It is never a process of taking things. It is a short process 

^X o= o ^f adding a number to itself. Pupils have already learned 

2x4=8 to add numbers. 

2x 5 = 10 Have pupils study this table until each separate fact in 

2 ^^ fi _ J^2 ^^ ^^^ ^® given instantly, either factor being given first ; as, 

« „ ,. 2x3 = 6 or 3x2= 6. 
2 X 7 — 14 

These facts must be known independently of each other. 

2 X 8 = 16 The pupil who cannot tell how many 2 x 7 is without going 
2x 9 = 18 over the table from the beginning to that point does not 
2 X 10=20 know the product of 2 times 7. 
rt|l__rtrt Close study, many repetitions by the pupil, and quick, 

sharp drill by the teacher are necessary for the mastery of 

the Multiplication Table. 



2x12=24 



1. There are six apples in a basket and they are to 
be divided equally between two boys. 
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If each boy takes one apple from the basket, how 
many are left in the basket ? 

If each boy takes another apple from the basket, 
how many are left in the basket? 

If each boy takes another apple from the basket, how 
many are left in the basket ? How many apples has 
each boy ? 

If they had known how many times 2 can be taken 
from 6, or how many times 2 is contained in 6, they 
would have known how many apples to take at first. 
3 X 2 is 6 ; 2 can be taken from 6, 3 times, or 2 is con- 
tained in 6, 3 times, or 6-^2 (read 6 divided by 2) 
equals 3, or ^^ of 6 (read one half of 6) equals 3. 

The sign of division is -?-. When placed between 
two numbers, it means that the number at its left is 
to be divided by the number at its right. 

To find \ofa number divide it by 2, 

2. If the six apples are to be divided equally among 
3 boys and each boy takes 1 apple from the basket, how 
many apples are left in the basket ? If each boy takes 
another apple from the basket, how many apples are 
left in the basket? How many apples has each 
boy? 

If they had known how many times 3 can be taken 
from 6, or how many times 3 is contained in 6, they 
would have known how many apples to take at first. 
2 X 3 is 6. 3 can be taken from 6, 2 times, or 3 is con- 
tained in 6, 2 times, or 6 •*- 3 = 2, or ^ of 6 = 2. 
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If one number is multiplied by another, the result is 
called the product. 

2x3 = 6. 

6 is the product of 2 times 3 and also of 3 times 2. 

If one number is divided by another, the result is 
called the quotient. 

If 6 is divided by 3, the quotient is 2. 
If 6 is divided by 2, the quotient is 3. 

How do you find ^ of a number; ^ of a number; 
1^ of a number ; ^ of a number ; ^ of a number ; ^ of 
a number ; |^ of a number ; i^ of a number ; ^^.^ of a 
number ; ^^ of a number ; ^^ ^^ ^ number ? 

2x3 = 6. 6-^2 = 3. 6-h3 = 2. iof6=3. ^of6 = 2. 

Notice that in the five statements only three differ- 
ent results are given, 6, 2, and 3. If the pupil knows 
any one of these five statements, he ought to be able to 
give the others. 

When the multiplication table is being learned, the 
division table should be learned, thus : 

3x4 = 12 and 4x3 = 12 

12-^4= 3 and 12-^3= 4 

lof 12= 3 and lof 12= 4 

To THE Teacher. In the drill table below, have pupils read from the 
book what is given, stating the result in each case. Thus, 2x2= is read 
2x2 = 4. Place the table on the board and point rapidly to the different 
numbers, requiring pupils to give the indicated result. 
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32. Table for Drill in giving Products and Quotients 
Rapidly 

1. 2x2 = 4 

^of 4 = ? 4-s- 2 = ? 

2. 2x3 = 6 

^of 6 = ? 6-h2 = ? 6-i- 3 = ? ^ of 6 = ? 

3. 2x4 = 8 

^of 8 = ? 8-f2 = ? 8-1- 4 = ? ^ of 8 = ? 

4. 2 X 5 = 10 

^oflO = ? 10-h2 = ? IOh- 5 = ? ^oflO = ? 

s. 2 X 6 = 12 

|ofl2 = ? 12-i-2 = ? 12-^ 6 = ? ^ofl2 = ? 

6. 2 X 7 = 14 

iofl4 = ? 14-5-2 = ? 14-i- 7 = ? ^ofl4 = ? 

7. 2 X 8 = 16 

^ofl6 = ? 16-^2 = ? 16-f- 8 = ? ^ofl6 = ? 

8. 2 X 9 = 18 

^ofl8 = ? 18-h2 = ? 18-i- 9 = ? .J of 18 = ? 

9. 2 X 10 = 20 

^of20 = ? 20-8-2 = ? 20h-10 = ? 3lj^of20 = ? 

10. 2 X 11 = 22 

^of22 = ? 22-s-2 = ? 22-i-ll = ? ^of22 = ? 

11. 2 X 12 = 24 

iof24 = ? 24-1-2 = ? 24-*- 12 = ? ^^oi24: = ^ 
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12. Give the products of 2 in order, to 12 times 2 ; 
thus, 2, 4, G, 8, etc. Give them in reverse order. 

13. Give the number of 2's in each of the following 
numbers : 4, 10, 18, 6, 12, 24, 20, 16, 8, 14, 22. 

33« Drill Table — Different Forms of Questions 

To THE Teacher. Have pupils read from the book, giving required 
products and quotients. Ask the questions and have pupils answer. Have 
pupils ask the questions and other pupils answer. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



Beginning with 2, add by 2's to 24. 



2 taken 4 times = ? 

8 taken 2 times = ? 
2 taken 3 times = ? 

6 taken 2 times = ? 
12 taken 2 times = ? 

4 taken 2 times = ? 
2 taken 11 times = ? 

9 taken 2 times = ? 
2 taken 10 times = ? 

7 taken 2 times = ? 
2 taken 5 times = ? 



8 = how many 2's? 
16 = how many 2's? 
24 = how many 12's? 
24 = how many 2's ? 
14 = how many 2's? 
10 = how many 2's ? 
14 = how many 7's? 
12 = how many 6's ? 
18 = how many 2's? 
22 = how many 2's? 
22 = how many ll's? 
18 = how many 9's? 



11 taken 2 times = ? 

14. 9 can be taken from 18 how many times ? 

15. 2 can be taken from 24 how many times? 

16. 18^2 = ? 20-i-10 = ? I of 14 = ? 

17. 2x8 = ? 24+2 = ? J of 24 = ? 
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18. 20^2 = ? 16-s- 8 = ? ^ of 20 = ? 

19. 12x2 = ? 22^ 2 = ? 3;i3-of22 = ? 

20. 8 contains 2 how many times ? ^ of 12 = ? 

21. 14 contains 7 how many times? - J of 14 = ? 

22. 6 contains 2 how many times ? ^ of 6 = ? 

PROBLEMS AND DRILLS 

34. To THE Teacher. In class work on problems, several plans may be 
employed. A pupil may read the problem and give the answer without 
explanation or analysis ; or, after reading the problem, he may call on some 
other pupil to give the answer. The teacher may read the problem and call 
upon the pupil to give the answer without explanation or analysis. 

A considerable portion oi the work in each recitation should be of this 
class, as it requires rapid work when properly conducted, and gives an 
opportunity for much practice in performing the various operations. 

Another plan is to have the pupil give an analysis of the problem after 
reading it or hearing it read. The analysis may be in the form of a statement 
of each operation in order, in such a manner as to show the reason for it, or 
it may be in the form of question and answer, the pupil stating the first 
question which must be answered in order to solve the problem, and then 
answering it. This is followed by the next question and answer, and so on, 
until the required answer is reached. 

When this form of analysis is used, each question should give all the 
conditions necessary for the correct answer without reference to preceding 
questions. 

Training in the analysis of arithmetical problems should be begun early and 
continued tliroughout the course, as it cultivates clear and exact expression 
and clear thinking. It is not necessary to require a formal analysis of all 
problems, but there should be enough of this work to satisfy the teacher that 
each pupil understands what he is doing and to give him the proper training 
in telling concisely and accurately what he does and why he does it. 

Oral 

1. How many pints are there in 3 quarts ? 

Analysis: In 1 quart there are two pints; in 3 quarts there 
are 3 times 2 pints, or pints. 
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2. feet= 1 yard. How many feet are there in 

2 yards ? Fill the blank. 

3. How many pecks = 2 bushels ? 

4. A pole is 6 feet in length. How many yards long 
is it? 

Analysis : A pole 6 feet long is as many yards long as 3 is 
contained times in 6, or yards long. 

5. I buy 4 yards of ribbon at 2 cents a yard. What 
is the cost ? 

I give the clerk a dime in payment. How much 
change do I receive ? 

6. A gallon contains quarts. How many gal- 
lons equal 8 quarts ? 

Analysis : Since there are 4 quarts in 1 gallon, there are as 
many gallons in 8 quarts as 4 is contained times in 8, or 
2 gallons. 

7. At 6 cents a quart, what is the cost of a pint 
of milk ? 

Analysis : There are 2 pints in 1 quart. If milk costs 
6 cents a quart, 1 pint will cost J of 6 cents, or cents. 

8. At 2 cents a foot, what will be the cost of 1 yard 
of rubber cord ? 

Analysis : There are 3 feet in 1 yard. At 2 cents a foot 
1 yard of rubber cord will cost 3 times 2 cents, or cents. 

9. How much will 2 yards cost ? 

10. Henry picks 2 bushels of nuts and sells ^ of 
them. How many quarts does he sell ? 
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Analysis by Question and Answer: Ist question: How 
many pecks = 2 bushels ? Answer : 8 pecks. 2d question : 
What is J of 8 pecks ? Answer : 2 pecks. 3d question : How 
many quarts = 2 pecks ? Answer : 16 quarts. 

11. If he sells ^ of them, how many quarts does he 
sell? 

12. John has 6 marbles and gives ^ of them away. 
How many marbles has he left ? 

Analysis by Question and Answer : 1st question : If John 
has 6 marbles and gives J of them away, how many does he give 
away ? Answer: 2 marbles. 2d question : If John has 6 marbles* 
and gives away 2, how many has he left ? Answer : 4 marbles. 

13. If he gives f of them away, how many are left ? 

14. If Mr. Smith's horses eat 2 pecks of oats in a day, 

in how many days will they eat 2 bushels of oats ? 

Analysis by Question and Answer: 1st question: How 
many pecks equal two bushels ? Answer: 8 pecks. 2d question : 
If Mr. Smith's horses eat 2 pecks of oats in 1 day, in how many 
days will they eat 8 pecks ? Answer : 4 days. 

15. Jane buys 8 yards of ribbon, and uses J of it for 
her doll. How many yards are left ? 

16. Make a problem using ^ of any number. Solve 
it. 

17. 3x2 = ? 19. 2x4 = ? 21. -i-of6 = ? 
4x2 = ? |of4 = ? iof8 = ? 
2x3 = ? |of6 = ? 6^2 = ? 

18. 8^4=? 20. ^0f4 = ? 22. 2^1 = ? 

6^3 = ? ^of 2 = ? ? +7 = 16 

8-^2 = ? 2-s-2 = ? 17-8 = ? 
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Add: 




Written 






23. 


24. 


25. 


26. 


27. 


246 


285 


568 


$4.56 


$ 15.25 


327 


463 


342 


3.25 


21.17 


154 


729 


756 


7.18 


84.96 



Oral 

28. 4 boys have each 2 books. . How many books 
have all ? If 4 boys have 8 books and each boy has 2 
books, what part of the whole number has each? 

29. 2 nickels = how many cents? 

Analysis: 1 nickel =5^. 

2 nickels = 2 times 5^, or i, 

^ of 10^= ? Give 2 answers. 

\ of 10^= ? f of 10^= ? f of 10^=? 

30. If $ 12.00 are divided equally between 2 men, 
how many dollars will each have ? 

31. If $ 12.00 are divided equally among 6 men, how 
much will each have ? 

32. How much is \ of $12.00? How many dollars 
are f of $12.00? How many dollars are f of 12 00? 
How much is i of $12.00? 

33. If I give one man f of $ 12.00 and another man 
^ of $ 12.00, which will have the more, and how much 
more? 
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34. A boy buys 2 writing books at 10>^ apiece. How 
much does he pay for both ? Give two answers. 

35. If 2 slates cost 20 cents, how much will each cost? 
Analysis : Each will cost ^ of 20 cents, or cents. 

36. If 20 marbles are divided equally between 2 boys, 
how many will each have ? Analyze. 

37. If 20 marbles are divided equally among 10 boys, 
how many will each have? 

What part of the whole will each have? 

What part of the whole will 2 boys have? 3 boys? 

36. What number must be added to 8 to equal 14? 
How many 2's must be added to 8 to equal 14? 

37. What number must be subtracted from 20 to 
leave 12? 

How many 2's must be subtracted from 20 to leave 
12? 

38. If there are 9 trees in each of 2 rows, how many 
are there in both rows? If ^ of the whole number are 
apple trees, how many apple trees are there? If f of 
the whole number are peach trees, how many peach 
trees are there? How many apple trees and peach trees? 

39. If I pay 20^ for 2 pounds of candy, how much 
do I pay for 1 pound? 

40. What are 3^ of 20? 

41. If I divide 20 apples equally among 10 boys, 
how many will each have? 

What part of the whole number will each have? 
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42. 2 times 11 are how many? 

What is ^ of 22? 11 is contained in 22 how many 
times? 

43. If I divide 22 marbles equally among 11 boys, 
how many marbles will each have ? What part of the 
whole number will each have? What part of the whole 
number will 2 boys have? 4 boys? How many wDl 4 
boys have? Notice the diflference between "what 
part " and " how many." 

44. 12 is what part of 24? 2 is what part of 24? 
2 is in 24 how many times? 24^ 12 = ? 

Give sums : 

45. 87875465 
59469767 



46. 28 


37 


18 


37 


25 


34 56 


85 


5 


9 


4 


6 


9 


7 6 


7 


47. 9 


4 


3 


2 


59 


44 73 


42 


8 


5 


7 


9 


8 


5 7 


9 


Subtract : 




















Written 






48. 49. 




50. 




51. 


52. 


53. 


847 923 




500 


$ 14.27 


$35.02 


75.09 


256 478 




289 


11.63 


19.46 


28.63 



To THE Teacher. Many problems are given involving the use of the 
facts in the table of 2's, in order to accustom pupils to a great variety of forms 
of statement. This can best be done when the operations are familiar to 
pupils. 
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Oral 

54. 4 2's=? 5 2's = ? 2 5's = ? 10-i-2 = ? 10^5 = ? 

55. 2x5=? 5x2 = ? 

56. 10 = 2 taken how many times ? 
10 = 5 taken how many times ? 

57. How many 2's in 10 ? How many 5's in 10 ? 
How many times can you take 2 from 10 ? How many 
times can you take 5 from 10 ? 

58. 6 2's=? 2 6's=? 12 = 2 taken how many times? 
12 = 6 taken how many times ? 

12h-2 = ? 12-f-6 = ? ^ofl2 = ? iofl2 = ? 

59. How many 2's in 12 ? How many 6's in 12 ? 
How many times can you take 2 from 12 ? 
How many times can you take 6 from 12 ? 

60. If I buy 6 yards of cloth at $ 2 a yard, what is 
the cost of the cloth ? 

61. A mother divides a dozen bananas equally among 
6 children. How many bananas does each child get ? 

62. inches = 1 foot. 

John has a one-foot ruler, and cuts off ^ of it. How 
many inches does John cut off? How many inches 
are left? 

63. How many months are there in ^ of a year ? 

64. How many months are there in ^ of a year ? 

haevbt's ar. I — 7 
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Written 






65. 


66. 


67. 


68. 


69. 


: 24 


15 


64 


39 


80 


36 


24 


27 


47 


71 


45 


36 


34 


58 


59 


27 


43 


89 


66 


68 


93 


82 


52 


75 


90 


64 


75 


78 


84 


45 


28 


46 


64 


93 


33 


37 


87 


59 


42 


44 


42 


93 


33 


81 


69 



Oral 

70. 2x7 = ? 7x2 = ? iofl4 = ? ^ofl4 = ? 

71. 14 = 2 taken how many times ? 14 = 7 taken 
how many times ? 

72. If 8 oranges cost 16 cents, what is the cost of one 
orange ? 

73. How many hours will it take Daniel to drive 
14 miles, if he drives at the rate of seven miles an 
hour? 

74. James and Henry went to visit their uncle. James 
stayed 14 days and Henry stayed ^ of that time. . How 
many days did Henry stay ? 

75. How long will 16 bushels of potatoes last, if 2 
bushels are used per week ? 
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76. 


77. 


78. 


7x2 = ? 


2x6 = ? 


^of 14 = ? 


8x2 = ? 


^of 16 = ? 


iof 16 = ? 


2x7 = ? 


^of 14 = ? 


J of 10 = ? 


79. 


80. 


81. 


Jof 8 = ? 


8^2 = ? 


? + 3 = 2 


16^2 = ? 


14-i-2 = ? 


?H-7 = 2 


12-h2 = ? 


?-!-2;=7 


12^? = 6 


82. 


83. 


84. 


9 + 6 = ? 


13-? = 4 


12-!-6 = ? 


9+7 = ? 


?+4 = ll 


8 + 9 = ? 


16-?=9 


?-7 = 5 


15-9 = ? 



85. If 2 writing books cost 18 cents, what is the 
cost of 1 writing book ? 

86. Mary has 20 cents ; she gives ^-^ of her money to 
her sister. How many cents does her sister get ? How 
many has Mary left ? 

87. John rides 9 miles on his bicycle on Thursday, 
and twice as far the next day. How far does he go the 
next day ? In both days ? 

88. Henry sold 2 quarts of nuts at 8 cents a quart, 
and spent 9 cents of what he received for candy. How 
many cents had he left ? 

89. If 18 marbles are divided equally among 9 boys, 
each boy receives how many marbles? How many 
marbles do 2 boys receive ? 6 boys ? 



100 PROBLEMS AND DRILLS 



90. 


91. 


92. 


9x2 = ? 


2x10 = ? 


^of 16 = ? 


10x2 = ? 


lof 20 = ? 


^of 14 = ? 


2x9 = ? 


^of 20 = ? 


|of 18 = ? 


93. 


94. 


95. 


^ofl8 = ? 


18 + 2 = ? 


20-i-2 = ? 


iof 16 = ? 


14-!-2 = ? 


18 + 9 = ? 


^of 10 = ? 


20-i-10=? 


? +2 = 6 


96. 


97. 


98. 


?-i-3=2 


9 + 9 = ? 


16 + 8 = ? 


18-^? = 9 


7 + 8 = ? 


14 + 2 = ? 


20-^? = 2 


4 + 5 = ? 


12 + 6 = ? 



99. How many stamps at 2 cents each can you buy 
for 22 cents ? 

100. A pail holds 24 pints of milk. How many 
quarts does it hold ? 

101. James picks one half bushel of nuts. How 
many pecks does he pick ? 

102. How many oranges at 2 cents apiece can I buy 
for 2 dimes ? 

103. There are how many desks in a row in your 
schoolroom ? How many in 2 rows ? 

104. 2 is contained in each of the following numbers 
how many times and how many over : 5, 7, 12, 13, 8, 
9, 11, 10, 15, 16, 17, 20, 19, 18, 24, 25, 23, 21, 22 ? 



REVIEW 101 

105. Multiply each of the following numbers by 2 and 
name the products : 4, 7, 12, 9, 11, 5, 3, 8, 10, 6, 1, 2. 



106. 


107. 


loe. 


llx 2 = ?. 


2x2 = ? 


3^ of 22 = ? 


12x 2 = ? 


^of24 = ? 


iof 12 = ? 


2x11 = ? 


|of 20 = ? 


^i^of 24 = ? 


109. 


110. 


111. 


24+ 2 = ? 


^of 10 = ? 


? + 12 = 2 


24-i-12 = ? 


J of 16 = ? 


18-I-? =2 


22-*- 11 = ? 


22-1-2 = ? 


12-5- 6 = ? 


112. 


113. 


114. 


18h-9 = ? 


20-h10 = ? 


12-i-?=6 


?-6 = 5 


18-^ 2 = ? 


16-i-?=2 


?+8 = 9 


|of 14 = ? 


18 + ?=9 



REVIEW 
35. 1. What is the minuend in subtraction ? 

2. What is the subtrahend in subtraction ? 

3. What is the difference in subtraction ? 

4. When a figure in the minuend is less in value 
than the figure below it, what must be done in order 
to subtract ? What must be done to the next figure in 
the subtrahend? 

5. What is the result called in addition ? 

6. What is the result called in multiplication ? 

7. What is the result called in division? 
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WRITTEN MULTIPLICATION AND DIVISION 

36. No partial product, except the last in any example, 
greater than 8. 

Every division exact. 

Learn : 

Multiplication is the process of taking one number as 
many times as there are units in another. 



Multiply : 
1. 3 6 
2 2 


Study 

8 4 
2_ 2^ 


Redtatlon 

5 7 12 9 
2 2 2 2 


2. 31 






x2 2x 
62 2x 


1 = 2. 
3 = 6. 


Write the 2 vuidemeath. 
Write the 6 at the left of the 2. 


3. Multiplicand 423 
Multiplier x 2 
Product 846 


2x3 = 6. 
2x2 = 4. 

2x4 = 8. 


Learn : 







The multiplicand is the number multiplied. 
The multiplier is the number by which we multiply. 
The product is the number resulting from the multi- 
plication. 

Written 



4. 


5. 


6. 


7. 


8. 


9. 


Sl3 


224 


124 


422 


523 


604 


x2 


x2 


x2 


x2 


x2 


x2 
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Name multiplicand, multiplier, and product in each 
example. 

Divide : 

10. 2)8 2 in 8, 4 times. Write the 4 underneath. 

1: 

11. 2)16 2 in 16, 8 times. Write the 8 under the 6. 

12. 2)14 8)16 6)12 9)18 12 )24 11)22 

Write the 2 under the 4. 
Write the 3 under the 6. 
Write the 4 under the 8. 

Write the 2 under the 6. 
Write the under the 0. 
Write the 4 under the 8. 

Learn : 

The dividend is the 
number divided. 
The divisor is the 
number by which the dividend is to be divided. 

The quotient is the number resulting from the 
division. 



13. 2)468 
234 


2 in 4, 2 times. 
2 in 6, 3 times. 
2 in 8, 4 times. 


14. 2)608 
304 


2 in 6, 3 times. 
2 in 0, times. 
2 in 8, 4 times. 


15. Divisor 


2)628 Dividend 




314 Quotient 



16. 17. 


18. 19. 


2)628 2)426 


2)284 2)422 


20. 

2)124 2 in 12, 6 times. 


Write the 6 under the 2. 


g2 2 in 4, 2 times. 


Write the 2 under the 4. 



104 WRITTEN MULTIPLICATION AND DIVISION 



21. 22. 

2 )1684 2 )1824 



23. 

2)1484 



24. 

4^84 



26. 

8)1688 



27. 

9)189 



28. 29. 

7 )147 4 )480 



25. 

5 )105 

30. 

5 )10000 



31. There are 48 apples in a basket. If half of them 

are sold to a woman, how many will she receive ? 

Find ^ of the number by dividing it by 2. 

37. Some partial products greater than 9. 

Some partial dividends not multiples of the divisor. 

Written 



Study Recitation 
1. Multiply : 397 2 times 7 is 14. 



794 



Write the 4 under 
the 2. 

2 times 9 is 18. Carry or add the 1 
in the 14 to 18, making 19. Write the 



9 at the left of the 4 and under the 9. 

2 times 3 is 6; add the 1 in 19 to 6, making 7. 
the left of the 9 and under 3. 



Write the 7 at 



Multiply : 



3. Multiply: 



568 

2 

1136 



607 

2 

1214 



2 times 8 is 16. Write the 6 
under the 2. 

2 times 6 is 12 ; carry or add 1 to 
the 12, making 13. Write the 3 
under the 6 and carry the 1 to 2 
times 5, making 11. Write the 11 
at the left of the 3. 

2 times 7 = 14. Write the 4 
underneath. 

2 times = 0. 1 added to = 1. 
Write the 1 underneath. 

2 times 6 = 12. Write the 12 at 
the left of the. 1. 
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4. 


5. 


6. 


7. 


8. 


9. 


357 


468 


504 


927 


346 


576 


2 


2 


2 


2 


2 


2 


10. 


11. 


12. 


13. 


14. 


15. 


212 


122 


202 


309 


507 


608 


4 


6 


8 


2 


2 


2 



Name multiplier, product, and multiplicand in each 
example. 

To THE Teacher. Make no attempt to explain the process of " carry- 
ing ^^ at this stage. Later, lead the pupil to discover the reason himself. 

16. Count by 2's from 2 to 24. 

17. 2 is in 5 how many times, and how many over ? 



In 6 ? In 7 ? In 9 ? 
25? In 21? In 23? 



In 13? 
In 19? 

Written 



In 11? In 17? In 



18. Divide : 



19. Divide : 



2 )526 
263 



2 )974 

487 



Study Recitation 

2 in 5, 2 times and 1 over. Write 
the 2 under the 5 and think the 1 
before the 2, making 12. 

2 in 12, 6 times. Write the 6 under 
the 2. 

2 in 6, 3 times. Write the 3 under 
the 6. 

2 in 9, 4 times and 1 over. 

2 in 17, 8 times and 1 over. 

2 in 14, 7 times. 
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20. Divide: 2 )604 
302 



2 in 6, 3 times. 
2 in 0, times. 
2 in 4, 2 times. 



21. Divide: 2 )900 
450 



2 in 9, 4 times and 1 over. 
2 in 10, 5 times. 
2 in 0, times. 



22. 23. 24. 25. . 26. 

2 )532 2 )148 2 )698 2)746 2)1354 



27. 


28. 


29. 


30. 


31. 


2)718 


2)360 


2)894 


2)906 


2)408 


32. 


33. 


34. 


35. 


36. 


4)804 


3)693 


5)786 


2)574 


2)792 


37. 


38. 


39. 


40. 


41. 


2)1574 


2)1200 


2)700 


2)408 


2)500 


42. 


43. 


44. 


45. 


46. 


2)908 


2)318 


2)728 


2)1606 


2)800 



PART II 

TABLE OF THREES 

38. Beginning with 3 add 3's to 36. 

Learn: 

3x1= 3 3x 7 = 21 

3x2= 6 3x 8 = 24 

3x3= 9 3x 9 = 27 

3x4 = 12 3x10 = 30 

3x5 = 15 3x11=33 

3x6 = 18 3x12 = 36 

39. Table for Drill in giving Products and 

Quotients Rapidlv 



1. 


9^3= ? 


iof 9=? 


fof 9=? 


2. 


12-i-3= ? 


^ofl2=? 


Jof 12= ? 


3. 


15-i-3=? 


^of 15=? 


^of 15= ? 


4. 


18-i-3= ? 


^of 18=? 


^of 18= ? 


5. 


21^3= ? 


lof 21=? 


^ of 21 = ? 


6. 


24^3=? 


^of 24= ? 


^of 24= ? 


7. 


27-h3= ? 


lof 27=? 


lof 27=? 


8. 


30h-3= ? 


|of 30= ? 


3i^of30=? 


9. 


33h-3= ? 


^of 33= ? 


^ijof 33= ? 


10. 


36 + 3= ? 


^of 36= ? 


^ijof 36= ? 
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11. Count by 3's from 3 to 36. 



12. Three 3's= ? 

13. Eight 3's = ? 

14. Twelve 3's =? 

15. Nine 3's= ? 

16. Seven 3's= ? 

17. Eleven 3's= ? 

18. Four 3's= ? 

19. Six 3's = ? 

20. Five 3's= ? 

21. Ten 3's= ? 

22. 18-s- 6= ? 

23. 27 -H 3=? 
12-i- 4=? 



24. 
25. 
26. 
27. 
28. 



30 



3= ? 

33 ^ 11 = ? 

9h- 3= ? 

27-^ 9=? 

29. ^ of 24 = ? 

30. ^of 12= ? 

40. 



9 

12 

15 

30 

24 

27 

33 

36 

18 

21 

15h- 3 = 

24-i- 8 = 

36-^ 3 = 

21-^ 7 = 

18-^ 3 = 

24-i- 3 = 

36-5-12 = 

^of30 = 

iof27 = 

PROBLEMS 
Oral 



= how many 3's ? 
= how many 4's ? 
= how many 3's ? 
= how many 3's ? 
= how many 3's? 
= how many 9's? 
= how many 3's ? 
= how many 12's ? 
= how many 3's ? 
= how many 7's? 

f of 27=? 

iof 27=? 

^of 15=? 

i of 18 = ? 

^of 33= ? 

J of 21 = ? 

I of 21= ? 

lof 36= ? 

^of 24= ? 



1. If a man earns $ 2 a day for 3 days, how many 
dollars does he earn ? 
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2. If he earns $ 8 in 4 days, how many dollars does 
he earn in 1 day? 

3. If a man works a number of days at $ 2 per day 
and receives $ 10, how many days does he work? 

4. If from 3 pecks of oats I feed a horse 6 quarts, 
how many quarts have I left ? 

Analysis : How many quarts equal 3 pecks ? Answer : 

quarts. 6 quarts from 24 quarts leaves how many quarts? 
Answer: quarts. 

5. If a girl buys 3 pieces of ribbon 3 yards long, 
how many feet of ribbon does she buy ? Analyze. 

6. 1 yard = how many inches ? ^^^ of a yard = how 
many inches ? 3^ of a yard = how many inches ? ^ of 
a yard = how many inches ? f of a yard? 

7. How many feet = f of a yard ? 2 feet = how 
many inches ? 

THREE AS MULTIPLIER AND DIVISOR 
41. Written 

Multiply : 

1. 2. 3. 4. 5. 6. 

62 73 81 92 63 803 
3 3 3 3 3 3 

Prove that your answers are correct by dividing each 
answer by 3. 

9. How much will 83 cords of wood cost at $3 a 
cord ? Prove. 



7. 


8. 


5231 


4304 


3 


3 
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10. A man travels 43 miles an hour by rail. How 
many miles will he travel in 3 hours? Prove. 

11. If a man travels 39 miles in a certain number of 
hours, how far will he travel in ^ of that time ? How 
do you find ^ of a number ? 

To THE Teacher. Use 10, 7, and 12 in place of a " certain number," 
and lead pupils to see that the number of hours makes no difference in the 
result. 

42. Drill 

To THE Teacher. This drill in dividing by 8, numbers between 3 and 36 
that are not multiples of 3, is a preparation for dividing larger numbers by 
3. The greatest difficulty pupils have in short division is in finding the quo- 
tient figure when the partial dividend is not exactly divisible by the divisor. 
If the work below is thoroughly mastered, they will have no trouble in divid- 
ing by 3. Similar work should be given with each table. 

1. Count by 3's from 3 to 36. Beginning with 36, 
give in reverse order th.e numbers exactly divisible by 3 : 
Thus, 36, 33, etc. 

2. What is the first number smaller than 8 that con- 
tains 3 exactly ? The first number smaller than 10 that 
contains 3 exactly? Than 13? 11? 19? 14? 17? 16? 
34? 20? 26? 22? 25? 31? 23? 32? 28? 37? 29? 35? 

3. 3 is contained in 7 how many times and how 
many are left over? 3 in 8? In 10? In 11? In 12? 
In 15? In 13? In 14? 

4. 3 in 18? In 16? In 17? In 21? In 20? In 24? 

5. 3 in 22? In 23? In 19? In 27? In 30? In 25? 

6. 3 in 28? In 26? In 29? In 35? In 32? In 34? 
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Written 
Study Recitation 

3 in 17, 5 times and 2 over. Place 
the 5 below tiie 7. Tliiiik the 2 be- 

7. Divide : 3 )1710 fore the 1, making it 21. 3 iu 21, 7 

570 times. Place the 7 below the 1. 3 
in 0, no times. Place the naught or 
zero below the zero. 

8. 9. 10. 11. 12. 13. 

3)87 3 )1242 3 )657 3 )720 2 )346 2)752 

Prove that the quotient is correct in each case by 
multiplying it by the divisor. 

14. There are 135 pupils in 3 rooms. If J of them 
are in each room, how many are there in each room ? 

15. A man has 240 acres in his farm. On ^ of it he 
raises wheat. How many acres of wheat has he ? On | 
of it he raises com. How many acres of corn has he ? 
On the remainder he raises oats. How many acres of 
oats does he raise ? 



Multiply : 

16. 17. 


18. 


19. 


20. 


21. 


235 446 
3 3 


255 
3 


864 
3 


752 
3 


234 
3 


22. 23. 


24. 


25. 


26. 


27. 


476 879 
3 3 


486 
3 


647 
3 


784 
3 


697 
3 
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43. Beginning with 4 add 4's to 48. 
Learn : 4x1=4 4x7 = 28 

4x2= 8 4x 8 = 32 

4x3 = 12 4x 9 = 36 

4x4 = 16 4x10 = 40 

4x5 = 20 4x11=44 

4x6 = 24 4x12 = 48 

44. Table for Drill in giving Products and Quotients 

Rapidly 

1. 16 + 4 = ? iofl6 = ? |ofl6 = ? 

2. 20 + 4 = ? J of 20 = ? ^of20 = ? 

3. 24 + 4 = ? J of 24 = ? ^of24 = ? 

To THE Teacher. Give similar drill on remaining multiples of 4, to 48. 

4. Count by 4's from 4 to 48. 

16 = how many 4's ? 
20 = how many 4's ? 
24 = how many 6's ? 



5. Eight 4's = ? 

6. Twelve 4's = ? 

7. Nine 4's = ? 



Continue similar drill. 

8. 24+ 6 = ? 

9. 36+ 9 = ? 

10. 32+ 4 = ? 

11. 44 + 11 = ? 

12. 20+ 5 = ? 



20+ 4 = ? 
28+ 4 = ? 
48+ 4 = ? 
40+ 4 = ? 
48+12 = ? 



J of 16 = ? 
^of 36 = ? 
J of 40 = ? 
J of 28 = ? 
3^ of 40 = ? 
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13. 


12h- 4 = ? 


16h- 4=? 


Jof 32 = ? 


14. 


36^ 4 = ? 


44-h11 = ? 


i^of 28 = ? 


15. 


32h- 8 = ? 


28-*- 7 = ? 


^of 44 = ? 


16. 


Give in order all the products 


of 4 to 48. 






PROBLEMS 




45. 




Okal 





1. A earns $ 2 a week; B earns 4 times as many dol- 
lars. How many dollars does B earn ? If C earns ^ as 
many dollars as B, how many dollars does C earn? 
How much do A, B, and C earn in a week ? If D earns 
J as many dollars as they all earn in a week, how many 
dollars does he earn ? 

2. A man sells 10 cords of wood and receives in pay- 
ment 4 five-dollar bills. How much does he receive ? 
How much does he receive for 1 cord ? For 3 cords ? 

3. If I divide $ 44 equally among some men, giving 
each $ 4, how many men are there ? How much is J 
of $ 44 ? How many times $ 4 is $ 44 ? 

4. How many times can I take 4 bushels from 36 
bushels ? 

5. How many times can I fill a gallon measure from 
a vessel holding 32 quarts ? 

6. How many yards equal 36 feet ? 

7. Make a problem using the numbers 4 and 48 and 
the words dollars and men* Solve it. 

HARTBY*S AB. I — 8 
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8. I have a stick 9 feet long. How many times 
must I lay it off on the ground to measure 36 feet? 27 
feet ? 18 feet ? 

9. 2 is what part of 12 ? 4 is what part of 12 ? 8 
is what part of 12 ? 

10. 4 is what part of 16 ? 32 is how many times 8? 

11. What part of 28 is 7 ? 33 is how many times 11 ? 
24 is how many 8's ? 

FOUR AS MULTIPLIER AlfD DIVISOR 
46. Written 

Multiply and prove : 

1. 2. 3. 4. 5. 6. 7. 

232 156 632 584 327 442 561 
_4 _4 _4 _4 _4 _^ _4 

Oral 

8. Count by 4's from 4 to 48. 

See Note to Teacher, p. 110. 

9. 4 is contained in the following numbers how 
many times, and how many over ? 12, 16, 15, 13, 14, 
20, 24, 18, 19, 17, 23, 21 ? 

10. 28, 35, 27, 36, 32, 34, 33, 48, 44, 45, 47, 42, 39, 29? 

Written 
Divide and prove : 

11. 12. 13. 14. 15. 16. 

4 )484 4 )1288 4 )1648 4)1764 4 ^2580 4)3728 
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17. A farmer has 248 sheep. His son has J as many. 
How many has his son? His brother has 3 times as 
many as the son. How many has the brother ? How 
many have all three ? 

18. If a pile of wood contains 136 cords, how many 
cords will there be in J of the pile ? In ^ of the pile ? 
In ^ and ^ of the pile ? 

19. A woman pays $ 7.12 for a dress skirt ; ^ as much 
for a pair of gloves; ^ as much for a pair of shoes. How 
much does she pay for all ? How much more does she 
pay for the skirt than for the gloves ? 

20. On a shelf in a store there are 16 rows ojf cracker 
boxes, 4 boxes in each row. How many are there in 
all? 

21. I have 30 pencils in one box, 10 in another, and 
8 in another, which are to be divided equally among 
4 boys. How many pencils will each boy receive ? 

22. John had 50 cents. After spending 14 cents for 
himself, he divided the remainder equally among his 
4 sisters. How many cents did each sister get ? 

Divide and prove : 

23. 24. 25. 26. 27. 28. 

4 )968 4 )724 4 )572 4 )692 4 )780 4 )3456 

29. 30. 31. 32. 33. 34. 

4)528 4)760 4)560 4)928 4)368 4)6488 
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47. Beginning with 6, add 5's to 60. 
Learn : 5x1=5 5x7 = 35 

5x2 = 10 5x 8 = 40 

5x3 = 15 5x 9=45 

5x4 = 20 5x10 = 50 

5x5 = 25 5x11=55 

5x6 = 30 5x12 = 60 

48. Table for Drill in giving Products and 

Quotients Rapidly 

1. 25-»-5 = ? ^of25 = ? fof25 = ? 

2. 30-5-5 = ? iof30 = ? ^of30 = ? 

3. 35-!-5 = ? ^of35 = ? ^of35 = ? 

To THE Teacher. Continue the drill with other multiples of 6, to 60. 

4. Subtract by 5's from 60. 



5. Eight 5's = ? 

6. Twelve 5's = ? 

7. Nine 5's=? 

Continue the drill. 

8. J of 50 = ? 

9. ^of30 = ? 

10. ji5-of55 = ? 

11. iof28 = ? 

12. j-Vof48 = ? 



In 30 how many 5's ? 
In 35 how many 5's ? 
In 60 how many 5*8 ? 



lof 45 = ? 
^of 45 = ? 
I of 35 = ? 

55^5 = ? 

36^3 = ? 



^of 60 = ? 

^of 40 = ? 

fffof 50 = ? 

36-i-4 = ? 

24^12 = ? 
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49. Oral 

1. Five nickels equal how many cents ? 

2. Five dimes equal what part of a dollar ? 

3. In five weeks how many days are there ? 

4. A boy has a kite string 45 yards long. If one 
ninth of the string is broken off, how many feet are 
broken off ? How long is the part that is left ? 

5. A flower bed is 5 feet wide. If it is 5 times as 
long as it is wide, what is its length ? 

6. If a dozen pencils cost 60 ^ what is the cost of 1 
pencil ? Of 3 pencils ? 

7. How many nickels equal a quarter of a dollar ? 
How many quarters of a dollar equal a half dollar ? 

How many nickels equal a half dollar ? 

EXAMPLES AND PROBLEMS 

60. Oral 

See Note to Teacher, p. 110. 

How many times and how many over, is 5 con- 
tained in the following numbers ? 

1. 20, 21, 24, 25, 35, 37, 39, 40, 45, 42, 44, 60, 54. 

2. 58, 55, 57, 59, 48, 38, 29, 19, 43, 33, 46, 27, 41. 

Written 
Multiply and prove : Divide and prove : 

3. 4. 5. 6. 7. 8. 

25 126 847 5 )5280 5 )6375 5 )4220 
5 5 5 
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9. A man divides $20 ($5800) among his wife and 
four children, 'giving each the same amount. How 
many dollars will each have? First solve the problem 
using $ 20 ; then use the number in the parenthesis. 

10. A man earns $70 a month and spends $52 a 
month. How much does he save in three months? 
What is the first question to be answered ? 

11. A man travels 96 miles in three days. At the 
same rate how far will he travel in five days? What 
is the first question to be answered ? 

12. If it costs $2 a square yard to put down asphalt 
pavement, how much will it cost to pave 15 square 
yards ? 35 square yards ? 1824 square yards ? 

13. A man saves $165, saving $5 a week. How 
many weeks does it take him ? 

14. A piece of cloth is 60 yards long. ^ of it is 
sold for $3 a yard, and ^ of it for $2 a yard. How 
much is received for each part ? For both parts ? 

15. A man has twelve horses. He keeps seven of 
them and sells the remainder at $75 a head. How 



much does he 


get 


for them ? 








Add: 














16. 


17. 




18. 


19. 


20. 


21. 


4728 


27 




273 


189 


643 


1,69 


1365 


49 




146 


973 


752 


478 


4237 


38 




352 


468 


856 


986 


3856 


64 




437 


572 


479 


748 
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61. Add by 6's from 6 to 72. 

Jjeam : 

6x1=6 6x 7 = 42 

6x2 = 12 6x8 = 48 

6x3 = 18 6x9 = 54 

6x4 = 24 6x10 = 60 

6 X 5 = 30 6 X 11 = 66 

6x6 = 36 6x12 = 72 



52. Table fob Drill in givixg Products and 
Quotients Rapidly 



1. 361-6 = ? 

2. 42-i-6 = ? 

3. 48 + 6 = ? 



^of 36 = ? 
lof 42 = ? 
lof 48 = ? 



f of 36 = ? 
^of 42 = ? 
I of 48 = ? 



Continue the drill. 

4. Count by 6's from 6 to 72. 

5. Eight 6's = ? 

6. Twelve 6's = ? 

7. Nine 6's=? 

Continue the drill. 



In 48 how many 6's ? 
In 72 how many 6's ? 
In 60 how many 6's ? 



8. ^of48 = ? 

9. 6x 7 = ? 

10. 6x 6 = ? 

11. ^of36 = ? 



^of 72 = ? 

llx 6 = ? 

lof 54 = ? 

6x 12 = ? 



fffOf 60 = ? 
9x 6 = ? 
iof 48 = ? 
^of 30 = ? 
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12. 8 can be taken from 48 how many 

times? ^ of 48 = ? 

13. 11 can be taken from 66 how many 

times? iof36 = ? 

14. 6 can be taken from 72 how many 

times? ^ig-of 60 = ? 

15. 6 can be taken from 36 how many 

times? ^ of 54 = ? 

16. 6 can be taken from 42 how many 

times? ^ of 42 = ? 

17. Beginning with 1, add 6's to 73. 

18. Beginning with 3, add 6's to 75. 

19. Beginning with 4, add 6's to 52. 

20. Beginning with 8, add 6's to 62. 

EXAMPLES AND PROBLEMS 

63. Oral 

1. Give the products of the following numbers by 
6 : 5, 2, 7, 9, 12, 8, 11, 9, 10. 

2. Give one sixth of the following numbers : 24, 18, 
12, 30, 42, 54, 48, 60, 72, 66, 36, 

3. If you write 4 rows of numbers, 6 numbers in 
each row, how many numbers do you write in all ? 

4. If 6 hills of corn are planted 4 feet apart in a 
row, how many feet are there between the end hills ? 
Show by diagram on the board. 
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5. John has six times as much money as James, 
who has seven cents. How much more has John than 
James ? The first question to be answered is what ? 

6. From three o'clock until nine o'clock is what part 
of the day? How many hours are there in a day? 
How many hours is it from 3 o'clock until 9 o'clock ? 

7. At 6 cents a quart, what will be the cost of 2 
gallons of milk? Of 3 gallons? Of 1 gallon? Of 
^ gallon? 

8. A boy borrows 60 cents from his brother, and 
pays it to him at 12 cents a week. How many weeks 
does it take him to pay it ? If he had paid it at the 
rate of 6 cents a week, how many weeks would it 
have taken? 

9. A farmer sells 6 calves at $ 7 apiece, and 5 sheep 
at $ 2 apiece. How much does he receive for the 
calves ? How much does he receive for the sheep ? 
How much does he receive for the sheep and calves ? 

10. If bananas sell at 12 cents a dozen, how many 
can I buy for 60 cents ? How much will a half dozen 
cost ? How many half dozen can I buy for 72 cents ? 
How many dozen ? 

11. A man employs 6 clerks at $ 5 a week and 3 
clerks at $ 10 a week. How much does he pay them 
all per week ? 
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12. A room is 10 yards long and 6 yards wide. 
What is the distance around it in yards ? 

13. Give ^2 ^^ *^^ following numbers : 24, 48, 36, 
60, 72. Give ^ of the same numbers ; x^^ ^ A ' i^- 

14. Add by 6's from 6 to 72. 

15. Subtract by 8's from 48. Add by 8's from 8 to 
48. 

If a number will not exactly divide another, what is 
left may be written as follows : 

f\MQ ^ ^^ ^^ eight times and 1 over. Write 1 over 

^ the 6 at the right of the 8 and read the answer 

"6 8 J (eight and one sixth). 

17 12'l S8 12 in 38 three times and 2 over. Write it 

3^. Read the answer (three and two 

^A twelfths). 

18. Subtract by 6's from 72. 

See Note to Teacher, p. 110. 

19. Divide each of the following numbers by 6 : 36, 
38, 39, 45, 47, 50, 54, 56, 60, 65, 68, 71, 25, 19, 17, 13. 

20. Add by 9's to 54. 

21. Divide each of the following numbers by 9 : 19, 

28, 37, 47, 56, 58, 17, 13, 22. 

22. Add by 8's from 8 to 48. 

23. Divide each of the following numbers by 8 : 40, 
44, 32, 36, 34, 27, 29, 35, 43, 38. 
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Written 
Divide the following numbers by 6 and prove : 

24. 216 726 594 678 234 2412 
Divide each of the following numbers by 9 : 

25. 288 468 5634 3025 4612 3894 
Divide each of the following numbers by 6 : 

26. 312 540 7266 3024 3654 4330 

27. If a man pays 28 cents for each of 6 chickens, 
how much does he pay for all ? 

28. A man earns 26 dollars a month. How much 
will he earn in 9 months? How much more would he 
earn in a year than in 9 months ? 

29. If a man's salary is $ 287.55 a year, how much 
will it be for 6 years? 

30. A salesman sells three bills of goods. The first 
amounts to $ 245 ; the second to three times as much ; 
and the third to as much as the other two. What is the 
amount of the three bills ? 

Teacher explain the meaning of hill Illustrate. 

31. Multiply 248 by 6 and divide the product by 5. 
Which number is the multiplicand ? Which is the mul- 
tiplier ? Which is the product ? Which is the divisor ? 
Which is the dividend? Which is the remainder? (The 
remainder is what is left over when the division is not 
exact.) 
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MULTIPLICATION WITH MULTIPLIERS OF TWO 
FIGURES 
54. Written 

Study Recitation 
1. Multiply : 

267 Multiply by 3 ; the product is 801. 

23 Multiply by 2; 2 times 7 is 14; place the 4 

— -- under the aud the 2. Add the 1 to 2 times 6, 

801 making 13. Place the 3 at the left of the 4 under 

534 the 8. Add the 1 to 2 times 2, making 5. Place 

6141 *^® ^ ^* *^® ^®^* ^^ *^® ^' 

Each of the two products is called a partial prod- 
uct. Add the two partial products. The sum is 6141. 



Multiply : 










2. 3. 


4. 


5. 


6. 


7. 


256 327 


234 


505 


729 


384 


24 32 


26 


.16 


25 


46 



PROBLEMS 

66. Oral and Written 

1. If a furniture dealer buys 6 chairs at $ 2.75 each 
and 4 tables at $9 each, how much is his bill ? 

2. How much will 24 cups cost at 6 cents each ? 

3. If a carpet costs $ 3 ($2.25) a yard, how much will 
10 (28) yards cost ? 

Note. When numbers occur in parenthesis in a problem, like 
($2.25) and (28) in this problem, first solve the problem, using the 
numbers without parenthesis, and then solve, using the numbers 
in parenthesis. The problem to be solved first is ; If a carpet 
costs $ 3 a yard, how much will 10 yards cost ? The second 
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problem is : If a carpet costs $ 2.25 a yard, how much will 28 
yards cost ? 

4. In a fourth grade there are 36 pupils. If each 
buys an arithmetic at 35 cents, how much do they all 
pay for their arithmetics ? If each buys a speller at 20 
cents, how much do the spellers cost ? If they pay 45 
cents each for readers, how much do all pay for 
readers? How much does the entire grade pay for 
the three books ? 

5. There are 6 kegs of nails each weighing 125 
pounds; and the kegs that contain the nails weigh 8 
pounds. Make two problems from these statements 
and solve each. 

6. A man buys 25 bushels of potatoes at 75 cents 
a bushel, and gives in exchange 6 sacks of flour 
at $1.35 per sack. How much does he still owe? 
In solving this problem make and answer three 
questions. 

7. At the rate of 8 oranges for 24 cents, what will 
be the cost of 16 oranges? Of two dozen oranges ? Of 
four dozen oranges? Four dozen is how many times 8? 
What is the first question to be answered ? 

8. A man saves $ 512 in eight months. How many 
dollars does he save in each month? Counting four 
weeks in a month, how much does he save each week? 

9. A merchant's sales in two years amounted to 
$ 8948. What were his average sales per year? 
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10. A square yard of oil cloth covers 9 square feet. 
How many square yards of oil cloth would it take to 
cover a floor that contains 117 square feet? Show 
on the board that a square yard of oil cloth covers 9 
square feet. 

Teacher explain meaning of square yard. 

11. A teacher desires to put 35 pupils into four 
classes. She puts 9 pupils in each of three classes. How 
many must she put into the foiuiih class ? 

12. There are 288 lines on 8 pages. How many lines 
are there on 1 page? On 6 pages? 

13. If there are 250 lines on 5 pages, how many lines 
are there on 3 pages ? What is the first question to be 
answered ? The second? 

14. A seamstress earns $ 12 a week and spends $ 4 a 
week for board and $ 1 a week for other expenses. In 
how many weeks will she save $35? Ask and answer 
three questions in working this problem. 

Oral 

DRILL IN ADDITION 

56. Add rapidly to each of the following numbers 

first 5, then 8, 7, 6, 4, 3, 9, 2 : 

1. 17, 27, 34, 54, 63, 73, 48, 68, 56, 26, 35, 75, 33. 

2. 22, 62, 49, 79, 28, 46, 53, 19, 16, 37, 45, 18, 13. 

3. 86, 72, 84, 93, 64, 89, 88, 31, 61, 24, 82, 43, 23.. 
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67. Add by 7's from 7 to 84. 

Learn : 7x1=7 7x7 = 49 

7x2 = 14 7x8 = 56 

7x3 = 21 7x9 = 63 

7x4 = 28 7x10 = 70 

7 X 8 = 35 7 X 11 = 77 

7x6 = 42 7x12 = 84 

68. Table fob Drill in giving Products and 

Quotients Rapidly 

1. 49-!-7 = ? ^of49 = ? fof49 = ? 

2. 56 + 7 = ? ^of56 = ? ^of56 = ? 

Continue the drill. 

3. Count by 7's from 7 to 84. 

4. Eight 7's =? 12 taken 7 times = ? 

5. Twelve 7's =? 8 taken 7 times =? 

6. 42+ 6 = ? 63-s- 7 = ? ^of77 = ? 

7. 21+ 7 = ? . 84+12 = ? -fof63 = ? 

8. 77 + 11 = ? 42+ 7 = ? 33j^of70 = ? 

9. 35+ 5 = ? 28+ 7 = ? ^of84 = ? 

10. 63+ 9 = ? ■ 84+ 7 = ? ^of35 = ? 

11. 70+ 7 = ? 35+ 7 = ? +of70 = ? 

12. 56+ 8 = ? 21+ 3 = ? iof63 = ? 

13. 14+ 7 = ? 70+10 = ? ^of77 = ? 
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14. Beginning with 1 add 7's to 85. 

15. Beginning with each number from 2 to 7 add 7's 
to 90. 

59. Oral 

1. Give the products of 7 by each of the following 
numbers : 6, 8, 9, 11, 10, 12, 4, 7, 3, 2. 

2. Multiply each of the following numbers by 4 : 
12, 8, 7, 11, 9, 10, 5. 

3. Give 4 of each of the following numbers : 21, 35, 
49, 28, 84, 77, 63, 70, 56, 42. Give f of each of these 
numbers : t? f ? f? t- 

4. Add by 7's to 84, beginning with 7 ; with 2; 
with 5 ; with 8. 

See Note to Teacher, p. 110. 

Give results : 

5. . 6. 7. 8. 9. 10. 

7)24 7)27 7)37 7)46 7)54 7 )34 

11. 12. 13. 14. 15. 16. 

7)64 7)58 7)48 7)38 7)55 7)68 

17. How many days are there in six weeks ? In 63 
days how many weeks are there ? How many months 
of 4 weeks each ? 

18. A man earns $56 in 4 weeks. Another man 
earns ^ as much in 1 week. How much does the 
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second man earn in a week ? How much can he earn 
in 4 weeks ? 

19. A milliner buys 12 hats at $5 apiece and sells 
them at $7 apiece. How much does she gain ? Solve 
in two ways. Analyze. 

20. A merchant sold overcoats at $12.50 which cost 
$10.50. How much did he gain on 12 coats? Solve 
in two ways. Analyze. 

21. A bookseller bought 7 books at 12 / apiece, and 
sold them at a gain of 3 ^ apiece. For how much did 
he sell them ? Solve in two ways. Which is the better 
way ? Why ? 

22. If a miller sells 8 barrels of flour at $6 a barrel, 
and buys with the proceeds cloth at $4 a yard, how 
many yards does he purchase ? 

23. I pay $35 for coal at $7 a ton. How many tons 
do I purchase ? 

24. A man buys 6 car tickets for 25 ^. How many 
can he buy for 50 ^ ? For $1 ? For | of a dollar ? 

25. Oranges are selling at 3 for 5 ^. How many can 
I buy for 20 i^ ? 

Analysis : I can buy as many times 3 oranges as 5 is con- 
tained times in 20, or 4 times 3 oranges, which = oranges. 

26. If oranges had been selling at 4 for 10 <^^ how 
many could I have bought for 20^ ? 

27. James had 12 chickens. He sold -| of them 

Harvey's ar. i — 9 
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How many did he sell ? Ask another question on the 
same statement. Answer the question. 

28. If a boy paid ^ of his money for a pencil, | of 
it for an arithmetic, and ^ for a spelling blank, and had 
40 ^ before he made his purchases, how much had he 
left ? Ask and answer five questions in solving. 

29. In an arithmetic lesson there were 30 problems. 
John solved f of them and Henry solved ^ of them. 
How many did each solve ? 

30. How much will f of a pound of raisins cost at 
20^ a pound ? How much wiU J poimd cost ? Ask 
and answer another question. 

31. 4 gallons of milk filled 8 pitchers of equal size. 
How much did each pitcher hold ? 

REVIEW 

60. 1. What is i of 48? |of48? |of24? | of 
15? fof20? fof24? I of 32? 

2. Find f of the following numbers : 9, 12, 18, 15, 
21, 24, 30, 27, 36, 33. 

3. Find f of the following numbers : 12, 8, 16, 24, 
32, 20, 36, 48, 44, 40. 

4. Find f of the following numbers : 14, 7, 28, 35, 
49, 21, 56, 70, 63, 84. 

5. Find f of the following numbers: 56, 24, 16, 32, 

48, 40, 8. 
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6. Find 3^ of the following numbers: 24, 48, 36, 
84, 60, 72, 12. 

7. Find f of the following numbers : 10, 15, 30, 20, 
45, 25, 60, 35, 55, 40, 50. 

' 8. Give the products of 8, 4, 12, 7, 11, 9, 6, 5, 10, 
3, by 3; by 5; by 7; by 4; by 6 ; by 2. 

9. 84, 72, 69, 48, 56, 45, 37, 23, 91. 

To each of the numbers in Ex. 9, add 9; 7;5;8;6;4;3. 

Subtract the same numbers. 

PROBLEMS 

61. Written 

1. If 50 pupils in the first grade rent the books 
they use in school for 25^ each a year, how much will 
the whole grade pay for the use of their books ? 

2. If the second grade contains 34 pupils and each 
pays 35^ a year for the use of books in school, how 
much will this grade pay each year ? 

3. If the third grade contains 47 pupils and they 
pay 45^ each for the use of school books per year, how 
much does this grade pay ? 

4. Using the facts stated in two or more of these 
problems, make two or more problems and solve them. 

5. A farmer sells a grocer 25 pounds of butter at 
24^ a pound, and takes in exchange fruit jars at 12^ 
apiece. How many jars does he get ? AVork in two 
ways. 
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6. Two boys, A and B, travel in the same direction, 
A at the rate of 5 miles per hour and B at the rate of 3 
miles per hour. If they start from the same point at 
the same time, how soon will A be 24 miles ahead of 
B? 

What is the first question to be answered in solving 
this problem ? 

How far would each have traveled at the end of 1 hour? 
Show by diagram on the board. Suppose they travel 
in opposite directions, how far apart will they be in 
1 hour? In 3 hours? 

7. A man earns $21 a week ; his expenses are $10 
a week. In how many weeks can he save $66 ? 



Multiply : 








8. 


9. 


10. 


11. 


257- 


456 


982 


4257 


37 


64 


25 


7 



12. If eggs are 12^ a dozen, how many eggs can be 
bought for $3.84? 

13. How many poimds of sugar at 6^ a pound will 
it take to pay for the eggs ? 

14. Make a drawing showing the number of square 
feet in a square yard. 

15. It costs $ 1.89 per square yard to pave a street. 
How much will it cost per square foot ? Analyze. 
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62. Add by 8's from 8 to 96. 

Leani : 8x1=8 8x7 = 56 

8x2 = 16 8 X 8 = 64 

8x3 = 24 8x 9 = 72 

8 X 4 = 32 8 X 10 = 80 

8x5 = 40 8x11=88 

8x6=48 8x12 = 96 

63. Table for Drill in giving Products and 

Quotients Rapidly 

1. 64-!-8 = ? I of 64 = ? I of 64 = ? 

2. 72-i-8 = ? I of 72 = ? ^of72 = ? 

Continue the drill. 

3. Count by 8's to 96 beginning with 8. 

4. Ten 8's = ? In 72 how many 8's ? 

5. Eight 8's = ? In 96 how many 8's ? 

Continue the drill. 

6. 72-8- 9 = ? 56^7 = ? ^of96 = ? 

7. 8x11 = ? 64h-8 = ? ^of88 = ? 

8. 48-^ 8 = ? 8x8 = ? 33^of80 = ? 
9._ 8x 5 = ? 4x8 = ? ^of64=? 

64. Oral Exercises 

1. Give the product of each of the following num- 
bers by 8 : 9, 10, 8, 12, 11, 7, 6, 5, 4, 3, 2. 



134 TABLE OF EIGHTS 

2. Give the quotient of the following numbers by 8 : 
24* 40, 56, 64, 80, 96, 88, 32, 16, 48,- 72. 

To THE TsACUBR. See note, p. 110. 

3. Give ^ of the following numbers : 18, 26, 34, 43, 
60, 69, 73, 71, 85, 87, 89, 92, 96, 90. 

4. Give the sum of ^ and J of each of the following 
numbers: 24, 32,40, 48. 

5. Give the sum of ^ and ^ of each of the following 
numbers : 12, 18, 24, 36, 30. 

6. Give the sum of ^ and ^ of each of the following 
numbers: 4,8, 12, 20, 16,24. 

7. Give the difference between ^ and f of each of 
the following numbers : 18, 36, 27. 

8. A man has 72 bushels of wheat. He sells -^^ ^^ 
it to one man and ^ of it to another man. How many 
bushels has he left ? 

9. A man earns $72 in one month; his son earns | 
as many dollars in the same time. Make 2 problems 
from these statements. Solve each. 

Learn : 16 ounces = 1 pound 

To THE Teacher. By illustration or otherwise, see that pupils have 
definite ideas of pound and ounce. 

10. How many ounces are there in a half pound ? In 
1^ pounds ? 

11. In 1 pound and 12 ounces, how many ounces are 
there ? 
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12. If an 8-ounce loaf of bread costs 5^, how much 
should a pound loaf cost ? How much should 4 pound 
loaves cost ? 

13. What two numbers multiplied together will give 
64? 72? 96? 84? 36? 

14. What sets of two numbers multiplied together 
will give 24? 20? 18?. 30? 40? 60? Use no 
number larger than 12. 

15. How much will f of a pound of butter cost at 
20^ a pound? 

X6. How much will f of a pound of butter cost at 32^ 
a pound ? 

17. J of a pound is how many ounces ? 

18. 4 ounces is what part of a pound ? 2 ounces is 
what part of a pound ? How many 8ths of a pound 
equal 4 ounces ? 

19. I of a pound = what other part of a pound? 

20. Compare | of 24 with J of 24. | of 32 with i 
of 32. I of 40 with i of 40. | of 48 with i of 48. 
f of a number = what part of it ? 

21. How do you find |^ of a number ? 

22. How may you find f of a number without divid- 
ing by 8 ? 

23. In f of a pound how many ounces are there ? 

24. What other part of a pound equals the same 
number of ounces ? 
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25. f of 2 dozen are how many ? ^ oi 2 dozen are 
how many ? 

26. f of a number = what other part of it? 

27. Show it by the use of 8 objects ; 12 objects. 

Learn : \ of a number = \ of the number 

\ of a number = ^ of the number 

28. John pays 56^ for a book, and | as much for ink. 
How much does the ink cost ? Make two more ques- 
tions on these statements. 

29. How may you find J of 56 without dividing it 
by4? 

To THE Teacher. See note, p. 110. 

30. ' Give the quotient of each of the following num- 
bers divided by 8 : 48, 72, 96, 88, 80, 56, 59, 65, 73, 70, 
85, 90. 

31. Give the quotient of each of the following num- 
bers divided by 9 ; by 10; by 11 ; by 12: 70, 67, 71, 
56, 47, 57, 43, 37, 34, 39, 23. 

o5. Written 

Divide : 

1. 2. 3. 4. 5. 

8)2648 7) 5405 9 )3725 12)85361 11)2785 

6. The meals for a family of 4 persons cost $ 1.75 a 
day. How much will they cost for the month of Janu- 
ary ? January has 31 days. 
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7. If 4 car loads of apples cost $800, how much will 
1 car load (7 car loads) cost? If there are 100 barrels 
in a car, how much will a barrel cost ? 

8. If 8 head of cattle cost $216.56^ how much do 16 
head cost? Work in two ways. Which is the shorter? 

Oral 

9. How much will 2^ dozen eggs cost at 10^ a 

dozen ? At 12 f^ a dozen ? 

Analysis : 2 dozen eggs, at 10^ a dozen, cost 2 x 10^ = 20^. 
^ dozen eggs cost ^ of 10 ^ = 5^. 2^ dozen eggs cost 20 ^ -f 5^ = 
cents. 

10. ^ of a number is 8. What is the number ? What 
are f of the same number ? f of the same number ? 

11. If 24 is f of some number, how can you find ^ 
of that number ? 

12. If 12 is ^ of some number, what is ^ of that 
number? How can you find the number? 

13. If you have f of a number, how can you find the 
number? 

14. f of a number is 15. What is the number? 

15. John drives 56 miles in a day; Henry drives ^ 
as far. How many miles does Henry drive? 

16. How many are |^ of 56? 

17. A bolt of ribbon contains 10 yards. If a girl 
pays 20^ for 4 yards, how much will the whole bolt 
cost at the same rate? 
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25. f of 2 dozen are how many ? ^ of 2 dozen are 
how many ? 

26. f of a number = what other part of it ? 

27. Show it by the use of 8 objects ; 12 objects. 

Learn : i of a number =z ^ of the number 

i of a number = \ of the number 

28. John pays 56^ for a book, and \ as much for ink. 
How much does the ink cost ? Make two more ques- 
tions on these statements. 

29. How may you find J of 56 without dividing it 
by 4? 

To TBK Teacher. See note, p. 110. 

30. Give the quotient of each of the following num- 
bers divided by 8 : 48, 72, 96, 88, 80, 56, 59, 65, 73, 70, 
85, 90. 

31. Give the quotient of each of the following num- 
bers divided by 9 ; by 10 ; by 11 ; by 12: 70, 67, 71, 
56, 47, 57, 43, 37, 34, 39, 23. 

o5. Written 

Divide : 

1. 2. 3. 4. 5. 

8)2648 7) 5405 9 )3725 12)85361 11 )2785 

6. The meals for a family of 4 persons cost $ 1.75 a 
day. How much will they cost for the month of Janu- 
ary ? January has 31 days. 
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7. If 4 car loads of apples cost $800, how much will 
1 car load (7 car loads) cost? If there are 100 barrels 
in a car, how much will a barrel cost ? 

8. If 8 head of cattle cost $216.56^ how much do 16 
head cost? Work in two ways. Which is the shorter ? 

Obal 

9. How much will 2^ dozen eggs cost at 10^ a 

dozen ? At 12 f^ a dozen ? 

Analysis : 2 dozen eggs, at 10^ a dozen, cost 2 x 10^ = 20^. 
^ dozen eggs cost ^ of 10^ = 5^. 2^ dozen eggs cost 20^ -f 5^ = 
cents. 

10. ^ of a number is 8. What is the number ? What 
are f of the same number ? f of the same number ? 

11. If 24 is '|- of some number, how can you find ^ 
of that number ? 

12. If 12 is ^ of some number, what is ^ of that 
number? How can you find the number? 

13. If you have f of a number, how can you find the 
number? 

14. f of a number is 15. What is the number? 

15. John drives 56 miles in a day; Henry drives ^ 
as far. How many miles does Henry drive? 

16. How many are |^ of 56? 

17. A bolt of ribbon contains 10 yards. If a girl 
pays 20^ for 4 yards, how much will the whole bolt 
cost at the same rate? 
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18. If j% of a bolt of ribbon costs 12^, how much 
will the whole bolt cost at the same rate? 

19. 10 is f of what number? 6 is f of what number? 

20. If you hav^ ^ of 56, how can you find ^ of it? 

Written 
Find correct results : 

21. 276 + 138 + 257-463=? 23. 8567-^6 = ? 

22. 785-236 + 425-222 = ? 24. 4273-^5 = ? 

ORAL DRILL IN ADDITION 

66. To THE Teacher. Give pupils drill by requiring them to add each 
number less than 10 to the numbers in columns, and in each line from left 
to right, giving results orally. Time them for rapid work. 



a 


b 


c 


d 


e 


/ 


1. 6 


16 


26 


46 


. 56 


96 


2. 9 


19 


29 


49 


59 


89 


3. 2 


12 


22 


42 


52 


62 


4. 8 


18 


28 


48 


58 


38 


5. 5 


15 


25 


45 


55 


65 


6. 7 


17 


27 


47 


57 


77 


7. 4 


14 


24 


44 


54 


84 


8. 1 


11 


21 


41 


51 


71 


9. 3 


13 


23 


43 


53 


93 



Illustration : Add 9 to each number in column a, beginning 
with 6 ; thus : 15, 18, 11, 17, etc. In the same way add other 
numbers less than 10. 

Add 8 to each number in the first line; thus: 14, 24, 34,' 54, 
64, 104. Do similar work with numbers in the other lines. 
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67. TABLE OF NINES 

Add by 9's from 9 to 108. 



Learn . 



9x1= 9 
9 X 2 = 18 
9x3 = 27 
9x4 = 36 
9x5 = 45 
9x6 = 54 



9x 7= 63 
9x 8= 72 
9x 9= 81 
9x10= 90 
9x11= 99 
9 X 12 = 106 



68. Table fob Drill in giving Pboduots and 
Quotients Rapidly 



1. 9x9 = ? 

2. 10x9 = ? 

3. 11x9 = ? 

4. 12x9 = ? 

Continue the drill. 



81h-9 = ? 

90-i-9 = ? 

99-i-9 = ? 

108-i-9 = ? 



I of 81 = ? 
^of 90 = ? 
^of 99=? 
^ of 108 = ? 



5. Subtract by 9's from 108. 

6. Twelve 9's = ? In 81 how many 9's ? 

In 108 how many 9's ? 
In 99 how many 9's ? 
In 63 how many 9's ? 

9x5 = ? iof81 = ? 

54-i-9 = ? j\of99 = ? 



7. Nine 9'8 = ? 

8. Eleven 9's=? 

9. Ten 9's = ? 

10. 6x9 = ? 

11. 63-^7 = ? 

Continue the drill. 
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69. Oral 

1. Nine times ten? Nine times eleven? Nine times 
twelve ? 

2. One ninth of 63; 72; 81; 108? 

3. Two ninths of 18 ? Three ninths of 18 ? 

4. 6 is what part of 18? 12 is what part of 18? 

5. One third of 18 is how many ninths of it? 

6. One ninth of 27? Three ninths of 27? One 
third of 27? 

7. One third of 27 equals how many ninths of it ? 

8. How may you find three ninths of a number 
without dividing by 3? Without dividing by 9? 

Three ninths of a number equal one third of it. To find three 
ninths of a number, divide the number by 9 to find one ninth of 
it; multiply the quotient by 3 to find three ninths of it. Or, 
divide the number by 3 to find one third of it, which is three 
ninths of it. 

9. Two eighths of a number equal how many fourths 
of it ? One half of a number equals how many fourths 
of it ? How many eighths of it ? 

Learn : 

One half of a number equals two fourths of the number. 
One half of a number equals four eighths of the number. 
One half of a number equals three sixths of the number. 
One third of a number equals three ninths of the number. 
One fourth of a number equals three twelfths of the number. 
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10. How many is one third of 108 ? How many are 
five ninths of 36 ? 

11. If you have f of a number given, how can you 
find one ninth of that number? 

12. John has ten marbles. John's marbles are |^ as 
many as those James has. How many marbles has 
James ? 

13. What sets of two numbers multiplied together 
give 18? 27? 36? 54? 63? 72? 81? 

70. REVIEW 

Divide : 

1. 9 )108 9 )106 12)104 12)78 12)85 8)^ 

2. The quotient is 5 ; the divisor is 7. What is the 
dividend? 

3. The dividend is 84; the divisor is 7. What is 
the quotient ? 

4. If the dividend is divided by the quotient, what 
will the result equal ? Make the complete statement. 
Give an example showing this. 

What is a divisor ? A dividend ? A quotient ? A 
sum? A product? 

Learn : A number that will contain another number 
exactly is called a multiple of that number. 

16 is a multiple of 8. 24 is a multiple of 8. Give 
other illustrations. 
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5. Give in order, as far as you can, the other multi- 
ples of 8. 

6. What is the largest multiple of 9 you have learned? 
The smallest ? Give other multiples between these two. 

7. Give the multiples of 8 in order, beginning with 8. 

8. 16 is a multiple of what other numbers besides 8 ? 

9. 12 is a multiple of what numbers ? 

10. 20 is a multiple of what numbers ? 

11. 24 is a multiple of what numbers ? 

PROBLEMS 

71. Written 

1. A carriage dealer sells 9 carriages at $ 87 apiece, 
and 7 wagons at $ 75 each. How much does he receive 
for the carriages and wagons ? 

Make another question. Answer it. 

2. A real estate dealer sells five lots for $ 1045 and 
four lots for $ 1304. How much does he receive for the 
nine lots ? 

3. What is the average price he receives for each 
lot ? Make a similar problem using small numbers. 

4. If an ocean steamer sails an average of 425 
miles a day, how far will it sail in five days ? Solve in 
two ways. 

5. If an errand boy earns $ 18 a month and spends 
$ 7 a month, how long will it take him to save $ 99? 
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Analysis : If he earns $ 18 a month and spends $ 7 a month, 
he saves $ 11 a month. It will take him as many months to save 
$ 99 as 11 is contained times in 99, or months. 

6. A bicycle wheel is 9 feet in circuniference. How 
far will the bicycle have gone when the wheel turns 
around once, or makes one revolution? How far will 
the rider .go while the wheel is turning around 116 
times? 

7. How many revolutions will the wheel make in 
traveling 621 feet? 

8. A boy buys a bushel of berries for one dollar, and 
sells them at 28 cents a peck. How much does he gain? 
Analyze by question and answer. 

9. A merchant spends $ 21 for cotton goods and 
twice as much for woolen goods. Make two problems 
from these conditions. Solve each. 

10. A grocer buys 98 barrels of apples at $2.55 a 
barrel and sells them at $ 3 a barrel. What is his 
gain ? Work the shortest way. 

11. If a dealer pays $ 348 a dozen for suits of ready- 
made clothing, how much does he pay for 9 suits ? 
What is the first question to be answered ? 

To THE Teacher. See note, p. 110. 

12. Divide each of the following numbers by 9, giv- 
ing the quotients and remainder in each case : 20, 24, 
28, 30, 38, 40, 46, 64, 48, 73, 57, 65, 82, 88, 93, 100, 
102, 107, 96, 86, 76. 
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FRACTIONAL PARTS OF NUMBERS 
72. Oral 

1. John is 16 years old and Henry's age is f of 
John's age. How old is Henry ? 

Analysis : Henry's age is J of 16 years. \ of 1.6 years is 4 
years; J of 16 years are 3 times 4 years, or 12 years. 

This analysis may also be used: Henry's age is as many years 
as f of 16. i of 16 = 4. | of 16 = 3x4 = 12. Henry is 12 
years old. 

2. Henry's age is 12 years, which is f of John's 
age. How old is John ? 

Analysis : If 12 years are | of John's age, \ of John's age is 
^ of 12 years, or 4 years. If 4 years is \ of John's age, ^ of his 
age are 4x4 years, or 16 years. 

To THE Teacher. Draw an oblong, 2 inches by 12 inches, and divide 
it into inch squares. Require pupils to show that J of the whole number of 
squares equals f of the whole number ; J of the whole number ; y\ of the 
whole number ; that ^ of the whole number of squares equals } of the whole 
number ; ^^ of the whole number. 

3. There are ten lines in a row. The number in this 
row is 1^ of the number in the second row. How many 
lines are there in the second row ? Make the two rows 
of lines and show that the two statements in the prob- 
lem and the answer are correct. 

4. Show that I" of 12 lines is the same as ^ of 12 lines. 

5. Show that I" of 12 lines is the same as ^ of 12 lines. 

6. Show that ^ of 12 lines is the same as f of 12 lines. 
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7. Show that I of 12 is the same as ^ of 12. 

6 )12 1 of 12 is found by dividing 12 by 6. The quo- 

2 tient is 2. 2 multiplied by 2 gives f of 12, or 4. 
2 ^ of 12 is found by dividing 12 by 3. The quo- 

4 tient is 4. 

3) 12 We find that 4 is | of 12 and also ^ of 12. | of 

~4 12 = I of 12. 

8. Fmd f of 18. How many thirds of 18 does this 
number equal ? 

9. Find § of 18. How many thirds of 18 does this 
number equal ? 

10. Name three fractional parts of 18 that are equal. 

11. Find the same parts of 36 and see whether they 
are equal. 

Learn : 

^, f , and i of a number are eqiuil. \, |, and f are equal. 

If we multiply the 1 and the 3 in ^ by 2 we get ^ x | = |. 
If we multiply the 1 and the 3 in -J^ by 3 we get ^ X f = f . 
If we multiply the 1 and 2 in ^ by 2, we get |. 
If we multiply the 1 and 2 in ^ by 3, we get f . 

12. Show that J, f, and f are equal. 

13. Show that ^ of a foot, f of a foot, and f of a foot 
give the same number of inches. 

14. Multiply both numbers in f by 2, and by 
3 ; show that these parts of 18 are the same as 
I of 18. 

harvet's AR. 1 — 10 
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Learn: 

When two numbers are written one above, the other 
below a line, as, f , they are called a fraction. 

The two numbers used in a fraction are called terms 
of the fraction. 

The number above the line is the numerator. 

The number below the line is the denominator. 

15. What are the terms of the fractions : 

* f i A 

16. What are the numerators of the four fractions? 

17. What are the denominators of the four fractions? 
f of 12 lines means that the 12 lines are divided into 

3 groups and that 2 of these groups are taken, thus : 

1 GROUP 1 GROUP 1 GROUP 





1111 



2 groups = 8 

We divide 12 by 3 to divide the number into 
^ of 12. 3 equal parts. \ of 12 is 4. If we take 2 parts, 

we take 2 times 4, or 8. 
The denominator, 3, shows into how many parts the number 
is divided. 

The numerator, 2, shows how many of the parts are taken. 

18. ^ of a number shows that the number is to be 

divided into parts, and that parts are to be 

taken, f of 20 = ? 
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TABLE OF TENS 

73. Add by lO's from 10 to 100. 
Learn : 

10x1 = 10 10 X 7= 70 

10x2 = 20 10 X 8= 80 

10x3 = 30 lOx 9= 90 

10x4 = 40 10x10 = 100 

10x5 = 50 10x11 = 110 

10x6 = 60 10x12 = 120 

74. Table for Drill in Giving Products and 

Quotients Eapidly 

1.100^10=? 3Jj^oflOO=? 3^oflOO=? 

2.110^10=? 3lj^ofll0=? 33j.ofllO=? 

3.120^10=? ^ofl20=? TVofl20=? 

4. Subtract by lO's from 120. 

75. Oral 

1. How many are 10 x 10? 12 x 10? 11 x 10 ? 
lOx 12? 

2. How many lO's are there in 80 ? in 90 ? 70 ? 
3^ of 50 ? ^ of 70 ? 3^ of 80 ? 

3. -^ of 30? iof 20? 3^ of 20? 1 of 20 = what 
other fractional part of 20 ? 

^ of any number is ^ of that number. 

4. What is ^ of 30 ? 40 ? 50 ? 60 ? 70 ? 80 ? 
90 ?, 100 ? 110 ? 120 ? 20 is what part of 40 ? 
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5. What is 3^ of 20 ? ^^ of 20 ? iof20? 

6. ^ of 20 = liow many lOths of it ? ^ of 30 = how 
many lOths of it ? 6 = how many lOths of 30 ? 

7. I- of 40 = what ? How many lOths of 40 = 8 ? 

8. 3^ of a number = what part of it ? 

9. How do you find ^ of a number ? How do you 
find 3^ of a number ? 

10. How may you find ^ of 90 without dividing it 
by 5? 

Multiply each of the numbers below by 10, writing 
the products: 

1x10 = 10 
2x10 = 20 
3 
4 
5 
6 
■7 
8 
9 
10 

Compare the products with the numbers multiplied, 
and tell what has been done in each case. 

IX. To multiply a number by 10, what must you do? 
If you divide each of these products by 10, what will 
your result be? What have you done in each case ? 
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NOTATION AND NUMERATION TO MILLIONS 
76. Study Recitation 

10 units = 1 ten, or 10 

10 tens = 1 hundred, or 100 

10 hundreds = 1 thousand, or 1,000 

10 thousands = 1 ten thousand, or 10,000 

10 ten thousands = 1 hundred thousand, or 100,000 
10 hundred thousands = 1 million, or 1,000,000 

Numbers in the first place are units; in the second 
place, tens; in the third,. hundreds ; in the fourth, thou- 
sands ; in the fifth, ten thousands ; in the sixth, hundred 
thousands ; in the seventh, millions. 

Numbers of more than three figures are pointed off as 
above ; the first three figures make the first period (units), 
the next three, the second period (thousands), and so on. 

To read numbers, begin at the left, read the number 
in that period as though it stood alone, and give it the 
name of the first place in the period, which is the name 
of the period. Read the next period at the right in tlie 
same vi^ay, and so on. 

Thou- 
sands Units rpj^g number is read, one thousand one hiin- 

-Ij-lJ--! dred eleven. In reading numbers, the name of 
wnd"" Units ^^^ ^^^^ period at the right is usually omitted. 
10,789 The number is read, ten thousand seven hun- 

dred eighty-nine. 



Mil- Thou- 

liont sands Units 



O QAfK OK^ "^^^ number is read, two million eight hun- 

J^ ^!^_^ dred forty-six thousand, two hundred fifty-seven. 
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Read the following numbers, giving the number of 
millions in the third period, the number of thousands 
in the second period, and the number of units in the 
first period, but omit the name units. 

Do not use and in reading these numbers. 



Millions 

Hundred -Thousai 
Ten-Thousands 
h- k Thousands 

O Hundreds 
O* Tens 
O Units 


Millions 

Hundred -Thousai 
Ten-Thousands 
H-* Thousands 

H-i Hundreds 
H-i Tens 
H-i Units 


Millions 

Hundred -Thousai 
Ten-Thousands 
1— i Thousands 

^ Hundreds 
O Tens 
H- > Units 


2,000 


2,222 


2,304 


3,000 


3,333 


4,056 


4,000 


4,321 


5,078 


5,000 


5,432 


6,720 


6,000 


6,123 


7,040 


7,000 


7,234 


8,007 


8,000 


8,345 


9,006 


9,000 


9,567 


10,007 


10,000 


10,789 


10,017 


57,000 


57,456 


57,025 


125,000 


125,140 


125,010 


268,000 


268,400 


268,002 


2,000,000 

Mil- Thou- Units 
lions sands 


2,346,257 

Mil' Thou- Units 
lions sands 


2,563,004 

Mil- Thou- Units 
lions sands 
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Write the following numbers: 

To THE Teacher. Have each number of more than three figures sepa- 
rated into periods by commas. 

1. Nine hundred eight. 

2. Seven hundred fifty-six. 

3. Nine thousand, two hundred forty-three. 

4. Eight thousand, five hundred sixty-four. 

5. Twenty-seven thousand, three hundred eight. 

6. Fifty-four thousand, five hundred six. 

7. One hundred twenty-three thousand, two hundred 
seven. 

8. Three hundred four thousand, two hundred. 

9. Three hundred twenty-five thousand, six. 

10. Seventy-eight thousand, seven. 

11. One hundred ten thousand, three hundred eight. 

12. Five hundred ten thousand, nine. 

Write the following numbers in columns, placing the 
units of the same name in the same column and find 
their sum : 

13. Four thousand, five hundred twenty-eight. 

14. Five hundred ninety-six. 

15. Three hundred seven. 

16. Five thousand, eight hundred twenty-four. 

17. Six thousand, three hundred nine. 

18. Seventy-five. 

19. Three hundred seventy-five. 

20. Four thousand, three hundred seventy-five. 
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21. Eight. 24. Six hundred two. 

22. Two hundred four. 25. One thousand, one. 

23. Five thousand, nine. 26. Two thousand, six. 

77. Oral 

1. If I buy 10 dozen eggs at 2^ apiece, how much 
do I pay for them? 

2. In 3^ of an hour how many minutes are there ? 

3. In J hour how many minutes are there ? 

4. ^ hour = how many lOths of an hour? 

5. ^ hour = how many 12ths of an hour? 

6. ^ hour = how many 6ths of an hour? 

7. ^ hour = how many 4ths of an hour ? 

8. If 10 tops cost $1, how much will 5 tops cost? 
4 tops? 8 tops? 

9. A man travels 120 miles in 10 hours. How far 
can he travel in 7 hours ? 

10. If he travels 60 miles in 5 hours, how long will 
it take him to travel 84 miles ? 

11. 30 is ^ of what number? 7 is ^^ of what 
number ? 

12. 7 dimes are how much more than 50 cents ? 7 
dimes are how much less than f of a dollar? How 
much less than a dollar ? How much more than a quar- 
ter of a dollar ? 
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13. Write the following numbers in proper order for 
addition, and add : 

Forty-eight thousand, two hundred fifty-six. 
Five hundred sixteen thousand, three hundred forty. 
Two hundred seventy-five thousand, eight hundred 
fifty. 
Twenty-seven thousand, nineteen. 

78. Written 

1. Divide : 

10)270 10)340 10 )1620 10 )1720 10)620' 

2. 10)840 10)920 10 )1530 10 )2460 10)580 

Cut off the units' figure and write the remaining figures for 
the quotient. 

3. Divide : 

1 0)275 

Cut off the units' figure, 6. Write it over the divisor, 10, at 
the right of the remaining figures for the quotient. 27^. 

In the same way divide the following numbers by 10: 



4. 


5. 


6. 


7. 


8. 


9. 


348 


567 


285 


342 


1684 


278 


10. 


11. 


12. 


13. 


14. 


15 


564 


972 


813 


568 


1745 


1839 
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11 X 1 = 11 


11 X 7 = 77 


11 X 2 = 22 


11x8 = 88 


11x3 = 33 


11 X 9 = 99 


11x4 = 44 


11x10 = 110 


11 X 5 = 55 


11 X 11 = 121 


11x6 = 66 


11 X 12 = 132 



80. Tablk foe Drill in Giving Products and 

QUOTIKNTS KapIDLT 

1. 121 H- 11 = ? 335-ofl21 = ? ^ of 121 = ? 

2. 132 + 11 = ? ^oiU2 = ^. ^ot 132 = 1 

3. Subtract by ll'a from 132. 



4. 


Twelve ll's 


= ? 


In 132 how many ll's? 


5. 


Eleven ll's = 


= ? 


In 121 how many ll's? 


6. 


132 H- 12 = ? 




99h- 9 = ? 


3^ of 121 = ? 


7. 


110h-10 = ? 




88 + 11 = ? 


^of 88 = ? 


8. 


11x10 = ? 




99 + 11 = ? 


3^ of 77-? 



81. Written and Oral 

In multiplying by 11 do not multiply by 1 unit and 
then by 1 ten, but multiply by 11 as though it were a 
single figure : 



1. 


2. 


3. 


4. 


5. 


6. 


256 


384 


472 


9286 


4752 


3402 


11 


11 


11 


11 


11 


11 
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7. Divide the following numbers by 11 : 792, 869. 

8. Multiply the following numbers by 12, using 12 
as though it were a single figure : 274, 356, 599, 684. 

9. Divide the following numbers by 12 : 864, 372. 

10. Find ^^ of 864 ; of 372 ; of 996. 

11. If 11 horses cost $1386 and 12 cows cost $408, 
how much more do 2 horses cost than 4 cows ? What 
is the cost of one horse ? Of one cow ? 

12. The difference between ^ of a number and ^ of 
the number is how many 5ths of that number ? 

13. The difference between ^^ of a number and ^ of 
the number is how many llths of that number? 

14. The smn of ^^ of a number and ^ of the number 
is how many lOths of that number? 

15. Find the sum of ^ of 80 and ^ of 80 in two ways. 

16. 3^ of 132 are how many more than -^ of the 
same number? Work in two ways. 

17. 21 is 3^ of what number? 

18. A farmer has 2 fields ; one containing 20 acres is f 
as large as the other. What is the size of the other field ? 

Analysis : If a field of 20 acres is f of another field, ^ of the 
other field is \ of 20 acres, or 4 acres, f 'or the whole of the other 
field is 8 times 4 acres, or acres. 

19. A farmer has 680 bushels of oats in a bin and the 
number of bushels of oats is ^^2 ^^ ^^^ number of bushels 
of wheat in another bin. How many bushels of wheat 
has he? 
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82. TABLE OF TWELVES 

12x1 = 12 12 X 7= 84 

12x2 = 24 12 X 8= 96 

12x3 = 36 12 X 9 = 108 

12x4 = 48 12x10 = 120 

12 X 5 = 60 12 X 11 = 132 

12x6 = 72 12x12 = 144 

83. Table fob Drill in Giving Products and 

Quotients Rapidlf 

1. 12x12 = ? 144 + 12 = ? ^ of 144=? 

2. Eight 12's=? 96 + 12 = ? ^oi 84 = 1 

3. Sixl2's = ? 132+12 = ? 1 of 108 = 1 

4. Eleven 12's=? 72+6 = ? ^of 60 = 

5. Fourl2's = ? 36 + 12 = ? ^ of 24 = 

6. Subtract by 12*8 from 144. 

7. Subtract by 12's from 137. 

8. Fivel2'8=? 24 + 12 = ? | of 36 = ? 

9. Seven 12's = ?, 108 + 12 = ? ^oil20 = 1 

10. Twol2's=? 84 + 12 = ? ^ of 96 = ? 

11. Ninel2's = ? 60 + 12 = ? ^ oi 72 = ? 

12. Three 12's = ? 48 + 12 = ? ^ of 96 = ? 

13. Tenl2's = ? 120 + 12 = ? fjofl32 = ? 
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FRACTIONAL PARTS OF NUMBERS 

84. Oral 

1. What is a multiple of a number? Give the 
multiples of 12 as learned in the multiplication table. 

2. Give 1 of 24, 60, 48, 72, 144, 84, 96, ia2, 72, 36. 
Give the quotients without writing the numbers. Think 
2 in 2, 1; 2 in 4,2; say 12. 

3. What is 3^^ of 24? ^^ of 24? 4 is how many 
sixths of 24 ? 1 of 24 = how many 12ths of 24 ? 

4. -J- of 36 = ? 3^ of 36=? 

5. ^ of a number = how many 12ths of it ? 

6. How do you find ^^ of a number ? 

7. How may you find ^ of a number without divid- 
ing by 6 ? 

8. How much is \ of 144 ? How much is ^ of 132? 

9. What are ^ of 24? This number = how many 
fourths of 24 ? Prove that J of 48 = 3^ of 48. 

10. Take 2 groups of 12 objects each and show that 
3^ of one group = |^ of the other group. Multiply both 
terms of the fraction \ by 3. What is the result? 

11. What are 3^ of 24? What is 1 of 24? 3;% of 24 
= how many halves of 24 ? How can you change ^ to 3^ ? 

12. Show that 3^ of any number = ^ of it. 

13. 3^ of a number are how many times -^^ of it ? ^2 
of a number are how many thirds of it? 3^2 ^^ ^ number 
are how many thirds of it ? 
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REVIEW 

86. Written 

1. Multiply the following by 12, using 12 as thougli 
it were a single digit number: 2456, 8723, 10254, 
5678, 7294. 

2. Divide each of the following numbers by 12: 
48, 49, 50, 54, 58, 60, 72, 64, 68, 70, 84, 129, 134, 144. 

3. In 276 months how many years are there ? 

4. A box contains 288 oranges. If they are sold 
for 25^ a dozen, how much will be received for them? 

5. A man receives a salary of $1000 a year. He 
pays $18 a month for a house, $35 a month for meat 
and groceries, $200 a year for clothing, $100 for other 
expenses. What are his entire expenses ? How much 
has he left at the end of the year ? 

6. A man sells 12 horses for $1020, and 9 cows for 
$315. How much more does he receive for a horse 
than for a cow ? 

7. I buy at a grocery 12 pounds of sugar at 6^ a 
pound, 4 dozen eggs at 15^ a dozen, and 6 oranges at 
40^ a dozen. What is the amount of my bill ? 

8. I bought a horse for $125. I sold it at a loss of 
$15. How much did I get for it? 

9. How many dozen eggs, worth 12^ a dozen, will 
pay for 20 pounds of sugar worth 7^ a pound, and a 
gallon of sirup worth 76^? 



I 
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10. 




6 


3 


4 


8 


9 


10 


12 


-5 


2 


11 


7 


1 



To THE Tbachbr. Drill pupils in multiplying each of 
the numbers in the two columns at the left by numbers from 
1-12 inclusive. Write the numbers on the board and write 
the multiplier at the left of each column, then conduct the 
drill by pointing to different numbers in each column, re- 
quiring pupils to give instantly the product of the number 
pointed out by the number at the left. By changing the 
numbers at the left, all possible combinations of the multi- 
plication tables may be given. ' 



Give products rapidly : 

11. 6 9 10 11 12 

8 7 5 4 5 



7 12 9 11 8 12 
3 7 12 8 9 6 



12. 7 10 
11 8 



9 
6 



8 
5 



9 10 
5 9 



Name: 

13. The multiples of 2 to 100. 

14. The multiples of 3 to 100. 

15. The multiples of 4 to 100. 

16. The multiples of 5 to 100. 

17. The multiples of 6 to 100. 

18. The multiples of 7 to 100. 

19. The multiples of 8 to 100. 

20. The multiples of 9 to 108. 

21. The multiples of 1 to 120. 

22. The multiples of 1 1 to 1 3 2. 

23. The multiples of 12 to 144. 



9 11 9 7 6 
4 9 3 8 5 



To THE TlSACHER. Ia 

conducting these exercises, 
put any set of multiples on 
the board in irregular order, 
placing the divisor at the 
left, and have pupils give the 
quotients from the top down 
and from the bottom up. 

Teacher or some pupil 
point to different multiples 
and call upon individuals to 
give the results. Drill for 
speed and accuracy. 

Give drill in dividing num- 
bers to 100 by numbers to 
12 where the divisor is not 
exact. Require the work to 
be mental and oral. 
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SHORT DIVISION 

86. In division, when the divisor is less than 13, the 
work is done mentally and not written out in full. 
The following are examples in Short Division. 
Test your work by multiplication : 

Divide 25650 by 5. i6. Divide 78440 by 4. 



1. 

2. 
3. 
4. 
S. 



Divide 24348 by 8. 
Divide 46280 by 9. 
Divide 36474 by 6. 
Divide 31260 by 6. 

6. Divide 36470 by 7. 

7. Divide 20544 by 8. 

8. Divide 11106 by 9. 

9. Divide 50325 by 5. 

10. Divide 35552 by 4. 

11. Divide 29997 by 3. 

12. Divide 43632 by 8. 

13. Divide 37251 by 9. 

14. Divide 23643 by 9. 

15. Divide 45424 bv 8. 



17. Divide 39426 by 3. 

18. Divide 27426 by 7. 

19. Divide 42376 by 2. 

20. Divide 56840 by 10. 

21. Divide 38604 by 12. 

22. Divide 46387 by 11. 

23. Divide 33330 by 11. 

24. Divide 45912 by 12. 

25. Divide 62070 by 10. 

26. Divide 13574 by 11. 

27. Divide 40200 by 10. 

28. Divide 37476 by 12. 

29. Divide 45122 by 11 

30. Divide 49224 by 12. 



To THB Teacher. For further drill, require pupils to diyide each or all 
of the above numbers by each of the numbers from 2 to 12 inclusive. To 
secure rapidity in dividing, it is well to have pupils give the partial quotients 
orally. Indicate the division on the board, thus : 5 )4685. Pupils give orally< 
nine, three, seven ; quotient, nine hundred thirty-seven. 



LONG DIVISION 
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LONG DIVISION 

87. Long Division is used when the work is all written. 
Study Recitation 



1. Divide 16821 by 9 

(a) Short Division form : 

9 )16821 
1869 

(6) Long Division form : 
1869 
9jl6821 
9 

78 
72_^ 
62 
5£ 
81 
81 



In the Long Division form, 
we write the divisor and divi- 
dend as in Short Division. 
We find the quotient figure 1, 
and write it above the 6, in- 
stead of below, as in short 
division. We then multiply 
the divisor 9 by 1 and write 
the product 9 under 16, the 
part of the dividend used, and 
subtract it from 16, writing 
the remainder, 7, below. To 
the remainder 7 we annex 8, 
the next figure in the divi- 
dend, making 78. We say, 9 
in 78, 8 times, and write the 8 
over the 8 in the dividend. 
We then multiply the divisor 
9 by the 8, and write the 
product 72 below 78, and subtract. We annex to the remainder, 
6, the next figure of the dividend 2, making 62. We say, 9 in 62, 
6 times, and write the 6 over the 2 in the dividend. We then 
multiply the divisor 9 by the 6, and subtract the product 54 
from 62. To the remainder 8, we annex 1, the last figure in the 
dividend, making 81. We say, 9 in 81, 9 times, and write the 9 
over the 1 in the dividend. We then multiply the divisor 9 by 
the last figure in the quotient, or 9, and write the product 81 
under the 81. As there is no remainder, the division is exact. 
harvey'8 ak. I — 11 
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To THE Teacher. Pupils should see clearly that the mental work is 
exactly the same in both fonns of division ; but that in the Long Division 
form, tho work of multiplying, subtracting, and annexing is all written oat, 
while in the Short Division form the results are carried in the mind without 
writing anything except the quotient figures. 

In Long Division it is best to write each of the quotient fig- 
ures over the last figure of the partial dividend used to produce 
it, as there is less liability of error in bringing down the proper 
figure for the next partial dividend. This is where beginners 
often make mistakes. 

Solve the following by both Short Division and Long 
Division. 

Learn : The remainder after each partial division must be less 
than the divisor. 



Divide : 








2. 


3. 


4. 


5. 


8)2760 


7)46844 


9)4275 


6)3624 



6. 7. 8. 9. 

11)27984 12)98904 12)6576 11)2365 

After the Long Division form is learned, it should" 
never be used when the divisor is 12 or less. 

88. To find the quotient figures in Long Division when the 
second figure from the left in the divisor is small : 

Study Recitation 
Divide : 

2 Divide the left-hand figure in the dividend 

1 21H2 ^^ ^^^ left-hand figure in the divisor. 2 in 4, 2 
. (^ times. Write 2 for the quotient figure and multi- 
— ply. There is no remainder. 
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2 



2. 31)74 I" ^h® same way : 3 in 7, 2 times. Write 2 for 

/»Q the quotient figure and multiply. The remainder 
— 12 is less than the divisor. 

As the first figure at the left of the dividend 

2 will not contain the divisor, divide 15 by 6. 6 in 

A1 M K7 ^^' ^ times. The last figure in the partial divi- 

'' dend is 7. Write 2 for the quotient figure over 

^^^ the 7 and multiply. The remainder is less than 

the divisor. 

Practice 

Divide each of the numbers in column A by the 
number at its left, each number in column B by the num- 
ber at its left, and so on, to find the quotient figure in 
each case. Subtract the product of the quotient figure 
by the divisor, from the dividend, to see if the remainder 
in each case is less than the divisor. 





A. 




B. 




a 




D. 




4. 




5. 




6. 




7. 


a. 


21)42 


a. 


31)74 


a. 


41)87 


a. 


51)127 


6. 


65 


b. 


65 


b. 


69 


b. 


235 


c. 


87 


c. 


86 


c. 


54 


c. 


478 


d. 


93 


d. 


93 


d. 


49 


d. 


374 


e. 


75 


e. 


72 


e. 


78 


e. 


185 


/• 


64 


/■ 


46 


/■ 


96 


/■ 


278 


9- 


53 


9- 


59 


9- 


82 


9- 


196 
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89. To find the first partial dividend, the first quotient 
figure, and its place. 

Study Recitation 

Learn : The first partial dividend has as many figures in it as 
there arefigwes in the divisor, or one more. 

If the divisor is greater than the number represented by the 
same number of figures on the left of the dividend, the first par- 
tial dividend contains one more figure than the divisor ; otherwise, 
the same number. 

Before beginning the division in any case, see what figures 
make up the first partial dividend. 

Divide : 

7 The divisor 21 is greater than 15, the 

1 21^1598 number represented by the first two figures 

on the left of the dividend. There are two 

figures in the divisor ; there are three figures in the first partial 

dividend, or 159. Place the first figure of the quotient over 9, 

the last figure in the partial dividend. 

5 567 is greater than 298. There are three 

2 567129817 fi&u^'^s in the divisor and four in the first 

partial dividend, or 2981. Place the first 
figure of the quotient over 1, the last figure of the partial 
dividend. 
2 356 is not greater than 783. There are 

3. 356)7832 three figures in the divisor, and three in 

the first partial dividend. Place the first 
figure of the quotient over 3, the last figure in the partial 
dividend. 

4. 423)17766 How many figures in the partial dividend? 

5. 326)2282 How many figures in the partial dividend? 

6. 40 / ) 15466 How many figures in the partial dividend ? 



I 
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7. 62)9114 

8. 54)1242 

55 

9. 52)2860 

260 
260 
260 

the dividend. 5 
second figure in 
The remainder is 



Where should the first figure in the quo- 
tient be placed ? 

Where should the first figure in the quo- 
tient be placed ? 

What is the first partial dividend ? 
5 is contained in 28, 5 times. Write 5 
for the first quotient figure over 6, the last 
figure in the partial dividend. Multiply 
52 by 5, and write the product under the 
partial dividend. Subtract. To the re- 
mainder, 26, annex 0, the next figure in 
is contained in 26, 6 times. Write 5 for the 
the quotient. Multiply 52 by 5 and subtract. 
0. 55 is the quotient. 



Practice 



10. 2646-^-42 = ? 

11. 3402 + 63 = ? 

12. 1924-!- 74 = ? 

13. 3735*- 83=? 

14. 1504-!- 94 = ? 
la. 4745-^73 = ? 

16. 1820-!- 52 = ? 

17. 3402-!- 54=? 

18. 2646 + 63 = ? 

19. 1472 + 64 = ? 

20. 2928 + 61 = ? 



21. 3534 + 62 = ? 

22. 2277 + 33 = ? 

23. 2438 + 53 = ? 

24. 1958 + 24 = ? 

25. 3116 + 41 = ? 

26. 1176 + 42 = ? 

27. 3726 + 54 = ? 

28. 2856 + 34 = ? 

29. 5670 + 70 = ? 

30. 1725 + 23 = ? 

31. 5096 + 52 = ? 
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90. To find the quotient figures when the second figure 
from the left in the divisor is large — 7, 8; or 9: 

Drill preparatory to work in finding Quotient Figures 
IN Long Division. 

Divide the numbers in Multiply the numbers in 
each column by the num- each column by the num- 
ber at its left, naming the ber at its left, giving the 
quotient and remainder in products orally without 



each case 


',: 




written 


work : 






4)14 


5)17 


2)19 


2x24 3 


xl8 4 


xl6 


5x17 


19 


27 


17 


19 


27 


27 


19 


17 


36 


15 


27 


46 


35 


29 


27 


49 


11 


36 


35 


46 


39 


35 


24 


18 


15 


57 


52 


34 


29 


28 


23 


17 


29 


64 


52 


33 


46 


22 


13 


19 


75 


66 


23 


43 


17 


25 


46 


82 


73 


15 


37 


16 


39 


37 


93 


85 



Study Recitation 

When the second figure in the divisor is 9, increase the first 
figure by 1 before dividing. The number obtained by dividing 
by the figure increased by 1 will nearly always be the correct 
quotient figure. In a few cases it will be 1 too small, and the 
next larger number must be taken for the quotient figure. 



Divide : 
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Study Recitation 



1 3^17 As the second figure in the divisor is 9, in- 

' •'^^ crease the first figure by 1, making it 2. Divide 

19;bbd ^j^g £^g^ ^g^yg -j^ ^j^g dividend by 2. The 

57 quotient is 3. Place 3 above the 6 for the first 

93 quotient figure. Multiply, subtract, bring down 

yg the next figure, and divide the 9 by 2. The 

~yj' result is 4. Multiply the divisor by 4, and 

subtract. The remainder is found to be 17, 

which is written over the divisor at the right of 4, and read 

seventeen nineteenths. 

As the second figure in the divisor is 8, in- 

2. 42 crease the first figure by 1. Divide the first 

18)756 figure in the dividend by 2. The quotient is 3. 

^2 Multiply 18 by 3, and subtract the product, 

—^ 54, from 75 (this should be done mentally and 

without writing the product or remainder). As 

^^ the remainder, 21, is greater than the divisor, 

the quotient figure is too small. Increase it by 

1, making 4. Complete the division. 

Practice 
Divide the numbers in each coUimn by the number at 
its left. Write the remainder over each divisor at the 
right of the quotient figure : 



35 


19)41 


19)39 


29) 65 


49) 96 


47 


55 


59 


83 


89 


65 


62 


38 


95 


256 


72 


71 


77 


156 


■ 365 


84 


88 


97 


214 


278 


94 


33 


78 


185 


197 
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3. Divide 65, 83, 95, 156, by 29; by 28. 
Use 30 for a trial divisor instead of 29 and 28. 

4. Divide 86, 95, 127, 139, by 39 ; by 38. 
s. Divide 96, 89, 156, 365, by 49 ; by 48. 

6. Divide 158, 147, 162, 194, by 19; by 18. 

7. Divide 255, 165, 237, 249, by 79; by 78. 

8. Divide 274, 326, 178, 258, by 69 ; by 68. 

9. Divide 359, 178, 267, 554, by 89 ; by 88. 
10. Divide 59, 63, 79, 84, by 29 ; by 28 ; by 27. 
IX. Divide 76, 85, 142, 157, by 39; by 38; by 37. 

12. Divide 85, 135, 212, 99, by 49 ; by 48 ; by 47. 

13. Divide 315, 175, 196, 360, by 28 ; by 27. 

91. Examples in which zeros occur in the quotient: 

Study Recitation 
Divide : 

107 The first quotient figure is 1. Multiply- 

1 24)2568 ^°^' subtracting, and bringing down 6, we 

cy. have 16 for the second partial dividend. 

As 24 is not contained in 16, place a zero 

loo over 6, the figure brought down, and bring 
168 down the 8, making the third partial divi- 
dend, 168. 7 is the third quotient figure, 
and there is no remainder. 

Practice 

2. 5100 H- 25 = ? 5. 16224 + 32 = ? a. 36252-^36 = ? 

3. 28908 -i- 36 = ? 6. 23115-8-23 = ? 9. 7105 -s- 35 = ? 

4. 40948 + 58 = ? 7. 11457 + 57 = ? lo. 24928 + 82 = ? 
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92. Examples in which the last figure in the quotient is zero. 



Divide : 



260A 



48)12486 
96 
288 
288 



0006 



Stndy Recitation 

After multiplying the divisor by the 
second figure, 6, of the quotient, there is 
no remainder, but there is another figure 
in the dividend. When the 6 is brought 
down, it is seen that it will not contain 
48. Hence a zero is placed in the quotient 
over the 6 ; the 6 is written to the right of 
the quotient, with the divisor underneath. 



Practice 

2. 10754-1-43 

3. 14260-^62 

4. 295687^-28 

93. To divide by lo, loo, or looo. 



a. 807240-1-62 

6. 296675 -s- 29 

7. 115507-^35 



Divide : 

1. 10)2678 
20^ 
67 
60 

78 

8 



2. 



Study Recitation 

■ 26j^ 
100)2678 
200 

678 

600 



1000)2678 

2000 

678 



78 



In example 1, what figures in the dividend are found 
in the quotient ? Which figure of the dividend is the 
remainder ? 
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In dividing a number by 10, the last figure is the 
remainder and the other figures are the quotient. In 
dividing by 100, what figures are the remainder and 
what figures the quotient ? In dividing by 1000 ? 

Practice 

Divide each of these numbers by 10, 100, and 1000 : 

4. 2784 6. 2730 8. 39,560 lo. 57,940 

5. 5692 7. 56,957 9. 4682 ii. 36,972 

94. To divide when the divisor contains significant figures 
with on the right. 

Study Recitation 
Divide : 

234 In example 1 the quotient is 234 and 

1 20V4695 ^^® remainder is 15. In example 2, be- 

.^ fore dividing, the zero at the right of 

the divisor is cut off, and the right-hand 

^" figure of the dividend is cut off. The 

60 remaining portion of the dividend is 

95 divided by 2, or what is left of the di- 

oQ visor after cutting off the zero. The re- 

z-^ mainder from the division by 2 is 1. 

Annex the figure cut off from the divi- 

234iA dend to the 1, making the complete re- 

mainder 15. 



2. 210)46915 

' ^ ' If there are two O's on the right of the 

divisor, cut them both off and cut off two figures from the right 
of the dividend before dividing. 

Practice 

3. 2356 -f- 20 6. 1843 H- 30 9. 2563^120 

4. 1498^20 7. 4652 -f- 40 lo. 3764-5-130 

5. 3572^20 8. 7875-^50 ii. 4563^140 
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96. To divide when the divisor contains more than two 


significant figures. 










Study 


Recitation 




Divide : 








2457H 






243 


1. 53)130248 




2. 


536)130248 


106 






1072 


242 






2304 


212 






2144 


304 






1608 


265 






1608 



398 
371 

27 

In example 1, to find the first quotient figure divide the 13 on 
the left of the dividend by 5. The first quotient figure is 2. 53 
is more than 13, so there are 3 figures in the first partial dividend, 
or 130. Write the quotient figure 2 over the last figure, or 0, 
in the partial dividend. Multiplying, subtracting, and bringing 
down the next figure in the dividend, we have 242 for the second 
partial dividend. The work is completed as in previous examples 
when the divisor is made up of two significant figures. 

In example 2, the dividend is the same as in example 1. The 
divisor has three figures, the first two of which are the same as in 
example 1. To find the first quotient figure, proceed as in 1, di- 
viding 13 by 5. The quotient figure is 2. 536 is more than 130, 
so there are four figures in the first partial dividend, or 1302. 
Write the quotient figure 2 over the last figure in the partial divi- 
dend. Multiplying, subtracting, and bringing down the next 
figure of the dividend, the second partial dividend is 2304. Divide 
the 23 by 5 for the second figure in the quotient, or 4. Multiply- 
ing, subtracting, and bringing down the next figure of the divi- 
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dend, we find that the last partial dividend is 1608. Divide the 
16 by 5 for the next figure of the quotient. It will be seen that 
the third figure, 6, in the divisor is not used in finding the trial 
quotient figures. If there were four or five figures in the divisor, 
the quotient figures would be found in most cases by using only 
the first two on the left. 

Practice 



3. 


407, 


,391-1-687 


6. 


8300+ 426 


4. 


836,847 + 963 


7. 


6325+ 523 


S. 


566,955 + 645 


8. ] 


16,748 + 4187 






REVIEW 






96 


. 1. 


4536-!- 21 


16. 


31,080+ 35 




2. 


11,904 -H 31 


17. 


50,854+ 94 




3. 


32,004-1-42 


18. 


56,394+ 78 




4. 


41,676 -8- 92 


19. 


19,198+ 37 




5. 


28,607 + 23 


20. 


13,570+ 54 




6. 


3469 + 62 


21. 


36,794+ 43 




7. 


3481 + 83 


22. 


35,911+ 28 




8. 


20,708 + 83 


23. 


13,566+ 57 




9. 


27,068 + 92 


24. 


19,228+ 38 




10. 


5766 + 74 


25. 


6939 + 257 




11. 


727,748 + 98 


26. 


14,504+ 98 




12. 


211,044 + 86 


27. 


19,836+ 76 




13. 


41,220 + 45 


28. 


62,505 + 135 




14. 


460,346 + 58 


29. 


104,328 + 504 




15. 


52,542 + 63 


30. 


266,688 + 576 
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ORAL REVIEW AND GRAPHIC WORK 

97. 1. A man earns $ 2 a day for six days in the 
week. He pays $4 a week for board and $3 a week 
for other expenses. How many dollars can he save in 
a week ? In how many weeks can he save $ 30 ? 

2. 8 + 6, ^2, x8, -6, -8-5, +8, -!-6, +21, -s-12 = ? 

When numbers are written, as in example 2, with a comma after 
each, perform the operations in order as indicated by the signs. 

3. A man has a farm containing 80 acres. J of the 
farm is a wood lot, |^ of the farm is sown in wheat, ^ 
of the farm is planted with com, 2ind the rest is planted 
with potatoes. Make and answer as many questions on 
the above as possible. 

4. How many inches in 8 feet (ft.) and 9 inches (in.) ? 

5. A room is 6 yards (yd.) 2 ft. long, and 15 ft. wide. 
The floor is carpeted with strips of carpet 1 yd. wide, run- 
ning lengthwise of the floor. How many feet long is 
each strip ? How many strips will it take to cover the 
floor ? How many yards of carpet does it take to cover 
the floor ? Draw the floor on a scale of 1 inch to the 
foot, and show by dotted lines where the strips of 
carpet are joined. 

6. A garden is 3 rods wide and 5 rods long. Draw 
a figure on the board to represent the garden. Divide 
the figure so as to represent lots 1 rod square. 
How many such lots are there in the garden? In f of 
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the garden ? In ^ of the garden ? In |- of the garden ? 
What is the shortest way of finding the number of lots 
1 yd. square in the garden ? 

7. Draw a rectangle 15 inches wide and 20 inches 
long. Draw lines to divide it into rectangles 3 inches 
wide by 4 inches long. How many such rectangles are 
there on one side? On one end? How many are 
there in all ? How can you find the entire number 
without counting ? How many 1-inch squares are 
there in each small rectangle ? How many are there 
in the large rectangle? 

8. A large rectangle is divided into 10 (50) equal 
small rectangles. There are 2 (5) of the small 
rectangles on one end. How many are there on 
each side ? Draw the rectangle showing the 10 small 
rectangles. 

9. The cover of an arithmetic is 7 in. long and 5 in. 
wide. How many square inches are there on one side ? 
Show by a figure on the board. 

10. If there are 35 square inches on one side of a 
book cover, and the cover is 5 in. wide, how long 
is it ? How many square inches are there on both sides 
of the cover ? 

11. When you know the number of square inches in 
a rectangle, and its length in inches, how can you find 
its width in inches ? 
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Obal and Written 

98. 1. A dealer buys 8 cords of wood at $4 a cord, 
and sells it so as to gain $10. For how much does he 
sell it ? What is the selling price per cord ? 

2. A dealer buys 65 horses at $75 each. He sells 
them so as to gain $325 on the lot. How much does 
he receive for the lot ? How much does he get for 
each ? Compare with problem 1. 

3. A dealer sells 8 cords of wood for $42 and gains 
$10. How much does he pay for the wood? How 
much per cord? Compare with problem 1, and tell 
how it differs from that problem. 

4. When the cost and selling price are known, 
how can you find the gain or loss? When the 
cost and gain are known, how can you find the 
selling price? 

5. A dealer sells 65 horses for $ 78 each, and gains 
$5 on each horse. How much does he pay for the lot ? 
When the selling price and gain are known, how can 
you find the cost price ? 

6. Find the cost of sending a telegram of 25 words 
from Chicago to New York, at 40^ for the first ten 
words and 3^ for each additional word. 

7. How much will it cost to talk over a long-distance 
telephone for 9 minutes at 50^ for the first 3 minutes 
and 15^ for each additional minute? 
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8. A grocer buys 4 bu. of plums at $2.50 a bushel, 
and sells them at 10^ a quart. How much does he 
gain ? Solve by question and answer. 

9. A grocer buys vinegar at 24 ^ a gallon and sells it 
at 5^ a pint. How much does he gain on one gallon? 
How much does he gain on 1 quart ? How much does 
he gain on 10 gallons ? 

10. A grocer pays a jobber $15 a barrel for molasses. 
He pays $1 per barrel for freight and cartage. Each 
barrel contains 50 gallons. He sells it for 40^ a 
gallon. How much does he make on a barrel ? Solve 
by question and answer. 

11. A field is 10 rods wide and 30 rods long. How 
many rods of wire will it take to put a 3-wire fence 
around the field ? 

12. A man earns $85 a month. His expenses are 
$ 720 a year. How much can he save in 2 years ? 
This problem may be solved in several ways. See how 
many different solutions can be given by the class. 

13. A mill makes 9212 pounds of flour a day. How 
many barrels of 196 pounds will it make in 6 days ? 
How many barrels does it make in 1 day ? 

14. A's farm is worth $3200. B's farm is worth | 
as much. How much are both farms worth ? Analyze. 

15. f of 36 4- f of 28 are how many ? 

16. f of 351 + 1 of 728 are how many ? 



ORAL REVIEW AND GRAPHIC WORK 177 

17. 1^ of 180 are how many more than § of the same 
number ? 

18. A real estate dealer bought 3 liouses, paying for 
them $ 3500, $ 2750, and $ 1975. He sold the three 
for $1825 more than they cost? What was his gain? 
For how much did he sell them? State the first ques- 
tion to be answered in solving the problem. 

19. An ocean steamer goes 400 miles in one day; 460 
miles a day for the next two days, and 428 miles a day 
for the next three days. What is the entire distance it 
goes in the six days ? 

20. A has $250; B has 2 times as much as A; C 
has J as much as A and B. How much have they all? 

21. 8x6, +2, -i-5, +6, -s-4, xl2, -12, -^6, +9 = ? 

22. 24 + 9, +8, +4, -^5, +8, -5, x 12, -6, -8, 
-4 = ? 

23. 6x7, +6, -5-8, X 5, +3, ^11, x 20, +6, x 10, 
-9 = ? 



ind sums : 








1. 684 2S. 


$ 24.50 1 


26. $3.56 ; 


27. $46.72 


396 


37.64 


7.28 


52.12 


578 


18.47 


1.14 


63.75 


493 


9.72 


9.63 


48.09 


679 


15.06 


2.75 


72.00 


584 


27.33 


.84 


15.96 



Harvey's ar. i — 12 
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28. A farmer buys 24 cows for $ 864. What is the 
average price ? Prove your work. Analyze. 

29. John travels 48 miles in one day, and James 
travels ^ as far. How far does James travel? 

30. Change the last problem by putting a 2 before 
the 48, making it 248. 

31. Change further by making the fraction ^. 

32. John has 24 marbles which is |- of the number 
James has. How many has James? Analyze. 

33. There are 16 boys in a class. The number of 
boys is ^ the number of girls in the class. How many 
girls are there in the class ? 

34. There are 16 boys in a class. The number of 
girls is I" the number of boys. How many girls are 
there in the class? 

How does this problem differ from the one before it ? 

35. The width of a room is f of its length. It is 24 
feet long. How wide is it? 

36. The width of a room is f of its length. It is 18 
feet wide. How long is it? 

37. A room is 18 feet wide. The width is f of the 
length. How long is it? 

38. A train travels 40 miles an hour. How much 
farther does it travel in f of an hour than in f of an 
hour? Analyze. 
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FRACTIONS 

99. To separate a number of objects into groups, each having 
the same number. 

Study Recitation 



What 
number of 
ones are 
there in 
each line ? 






M,u,l,l' '"^ ^,l,f4,l,l 
l,l,i,l!l,i,l ^'^ ^,14.1u,l 



14,1.144.1, ^^^^ 14,1444,14 

I,l,l,l,l,l4,l,l ^^^ l,i44,ll444 



How many groups are 
there in each line ? 
What number of ones 
are there in each group? 



The number of ones in each line is divided into two equal 
parts. Each of the two equal parts of any number is one half 
(also written ^) the number. Two halves of any number together 
equal the whole of it. 

Practice 

1. What is J of 2 I's? What are | of 2 I's? Of 2? 

2. What is J of 4 I's? What are | of 4 I's? Of 4? 

3. What is 1 of 6 I's? What are | of 6 I's? Of 6? 

4. What is ^ of 8 I's? What are | of 8 I's? Of 8? 

5. Whatis^of 10 I's? What are f of 10 I's? Of 10? 

6. Whatis Jof 12 I's? What are | of 12 I's? Of 12? 

7. Whatis Jof 14 I's? What are f of 14 I's? Of 14? 

To THE Teacher. Have pupils separate different even numbers of 
objects into two equal parts, and drill them in telling the whole number, 
the number in each half, the number in two halves. Have pupils put even 
numbers of dashes, dots, circles, squares, etc., on paper or blackboard, sepa- 
rating each number into two equal groups. 
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INTEGRAL AND FRACTIONAL UNITS 

100. Study Recitation 

We have found that if a number of objects is sepa- 
rated into two equal parts, each group is ^ of the whole. 
If each object is divided into 2 equal parts, each part 
is ^ of the object. 

If the line ^ $ b is divided into two equal 

parts, each of the parts, ac and bc, is J of the whole 
line. 

If the square is divided into two rectangles 
by the dotted line, each rectangle is what part 
of the square ? 

01f the circle is divided into two equal parts 
by the dotted line, each part is what part of 
the circle ? 
One half of the unit 1 is |. 

There are 5 lines in this row ; each line 

is what part of the whole number of lines, or of the 

5 lines combined into 1 line ? 

A unit is a single thing, as : 1 line ; 1 dot ; 1 dollar ; 1. 

1 of the 5 lines is a unit. If the 5 lines 

are combined, end to end, so as to make 1 line, as , 

then this line becomes a unit because it is now 1 line 
instead of 5 separate lines. 

If we now separate the line into 5 equal parts, as 

, then each part becomes a unit again, but 

is a smaller unit than the whole line from which it was 
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taken. Each of these equal units is a fractional part of 
the large unit, the whole line, and is ^ of it. It is 
called a fractional unit. 

2 of the parts are f of the whole line, or 2 fractional 
units, each of which is ^ of the whole line. 

4 of the lines are ^ of the whole line, or 4 fractional 
units, each of which is ^ of the line. 

If 4 equal lines, , are placed in a row, each 

line is what part of the 4 lines ? Why is each line a 
unit? 

If we combine the 4 lines into 1 line , that line 

is a unit. Why? If now we divide it into 4 equal 

parts, , each part becomes what fractional unit 

of the whole line ? 

3 lines, each of the same length as 1 of the fractional 
units, are f of the whole line, or 3 times the fractional 
unit J of the line. 

4 lines, each of the same length as 1 of the fractional 
units, are ^ of the whole line, or 4 times the fractional 
unit ^ of the line. 

If the number 1 is divided into 2 equal parts, each 
part is a fractional unit, ^. 3 halves means 3 of such 
fractional units. 

If the number 1 is divided into 4 equal parts, each of 
these parts is the fractional unit, ^. 2 of these parts 
are 2 of the fractional units, or |. 3 of these parts are 
3 of the fractional units, or f. 7 such parts are 7 of 
these fractional units, or |. 
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If the number 1 is divided into 5 equal parts, each 
part is the fractional unit ^. 4 of these parts are 4 of 
the fractional units, or ^. 

When we speak of 7 horses, what is the unit ? 

When we speak of ^, what is the unit ? What kind 
of a unit ? Answer : A fractional unit. 

When we speak of 9 dollars, what is the unit ? 

When we say ^5 what is the unit ? What kind of a 
unit ? How many of these units are there in |^ ? How 
many of these units are there in -|^ ? 

When we speak of 2 bushels and 3 bushels, what is 
the unit in each case ? What is the sum of these units ? 
What is their difference ? 

When we speak of f and f , what is the unit in each 
case? What is the sum of the units? What is the 
difference of the units ? 

If we say 3 desks, what is the unit ? 

2 times 3 desks are how many desks ? How many 
units are there in this number ? What is 1 of the units ? 

If we say 2 times 3, what is the product? How 
many units are there in the product? What is each unit? 

If we say 2 times f , how many 8ths are there ? What 
is the unit ? 

When we speak of a number of things, no matter 
what kind, 1 thing of that kind is the unit. Show 
what is meant by this statement. 

If we speak of a number, as : 4, 5, 7, without giving 
it any name, what is the unit ? 
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When we write a fraction, as : f, ^y 3^, 1 of the kind 
named is the unit ; as, J, ^, ^. 

To THE Teacher. Have pupils draw lines 12 inches long on the board 
and then divide the lines into equal parts and tell what fraction of the whole 
line each of the equal parts is ; what fraction of the whole line two or more 
of the parts are ; and wiiat fraction one or more of the equal parts is of two 
or more parts. Question thoroughly to see that pupils understand the nature 
of the fractional unit and of the fraction. 

REVIEW 
101. A fraction is one or more fractional units: ^, 

2 15 7 
39 6^' ¥' F' 

A fractional unit is made by dividing a unit into equal 
parts ; it is one of the equal parts of a unit : J, ^^ ^, ^. 

A fraction is written with two numbers, one above 
and the other below a line : f . 

The denominator of a fraction is the number below 
the line, and shows into how many parts the unit is 
divided. It tells the unit. 

If we write the denominator of any fraction with 1 
for its numerator, we have the fractional unit of the 
fraction. 

Illustration : f . Writing the denominator 6 with 1 for its 
numerator thus, ^, we have the fractional unit ^. There are 5 
of these fractional units in ^. 

The numerator is the number above the line, and shows 
how many fractional units there are in the fraction. 

Illustbation : |. The numerator shows that three fractional 
units are taken. The denominator shows that the fractional unit 
is \, or that the unit has been divided into 8 equal parts. 
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The numerator and denominator of a fraction are 
called the terms of a fraction. 

What is the fractional unit, and how many fractional 
units are there in each of the following fractions : ^, |, 

We have learned in Division that if one number is 
written above another with a line between them, the 
upper number is to be divided by the lower ; thus, | 
denotes that 8 is to be divided by 2, or that |^ of 8 is to 
be taken. 1=8 + 2 = ^ of 8. 

f denotes also 8 fractional units, each of which is J. 

If 12 is written over 3, as^g^-, it denotes that 12 is to 
be divided by 3, or that ^ of 12 is to be found. ^=12 
-^3 = 1 of 12. 

^- denotes 12 fractional units, each of which is ^. 

What does ^- denote ? 

What does -2/- denote ? 

If 5 is written over 3, as f , it denotes that 5 is to 
be divided by 3, or that ^ of 5 is to be found. | = 5 -s- 3 
= ^ of 5. What does |- denote? 

f denotes how many fractional units ? What is each 
fractional unit ? 

If 7 is written over 4, as ^^ it denotes that 7 is to be 
divided by 4, or that J of 7 is to be found. ^ = 7-«-4 
= 1 of 7. What does ^^ denote ? 

A fraction is an indicated division in which the 
numerator is the dividend and the denominator the 
divisor. 
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FRACTIONAL PARTS OF CONCRETE NUMBERS 
102. Study Recitation 

1. If 2 apples are to be divided equally among 3 boys, 
each apple is divided into 3 parts, and of 1 apple each 
boy will have 1 part, or ^ of each apple. Each boy 
will then have f of an apple. 

2. If 8 acres of land are to be divided among 4 men, 
how many acres will each man have ? Each will have 
J- of 8 acres, or 2 acres; or, 8 acres divided by 4, or 
f acres. 

3. If 3 acres are to be divided among 4 men, how 
many acres will each have ? Each will have J^ of 3 
acres, or ^ acres, or 3 acres divided by 4. 

To show this, draw 3 squares of the same size, each 
representing 1 acre. Divide the first square into 4 
equal parts, 1 part for each man. How much land is 
there in each division ? In the same way divide the 
other 2 squares. Mark on them the size of each division. 

Mark the part of each acre that the first man will 
have as B ; the part of each acre that the second man 
will have as (7; the part of each acre that the third 
man will have as D; the part of each acre that the 
fourth man will have as U. 

How many parts has each man? Put the 3 squares 
side by side and mark off the part each of the 4 men 
will have in one piece. What part of an acre does each 
have? 
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REDUCTION OF FRACTIONS 

103. To reduce a fraction to a fraction of a higher given 
denomination. 

To THE Teacher. The following summary of things to be known and 
done, and the application, are given to guide the teacher in teaching pupils 
to know and to do what is necessary to perform the required arithmetical 
operation. 

Teach the three things that are to be known by placing examples on 
the board, thus : reduce. | to lOths ; reduce } to 8ths ; and teach pupils to 
recognize and name the given fraction, its numerator and denominator, and 
the denominator of the required fraction. 

Then give pupils the first step in the rule and its application in reducing 
} to 16ths. Have pupils learn this step so that they can state it readily and 
accurately. 

Follow in the same way with the second and third steps and their appli- 
cation. Require pupils to reduce other fractions to higher denominations, 
stating what is done at each step. 

A rule is an orderly and concise statement of the necessary steps in an 
arithmetical process or operation. When the directions given in a rule are 
studied and applied, under the immediate guidance of the teacher, as above 
suggested, the rule is understood, and its language becomes a part of the pupils* 
vocabulary, an important thing if they are to be trained in correct arith- 
metical expression. 

What must be known and done. 
To be known : 

1. The denominator of the required fraction. 

2. The denominator of the given fraction. 

3. The numerator of the given fraction. 

To be done : 

E/ULE : 1. Divide the denominator of the required frdction by 
the denominator of the given fraction. 

2. Multiply the quotient by the numerator of the given fraction, 

3. Winte the product over the denominator of the required 

fraction. 
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Application of the above to the reduction of | to i6ths. 
To be known : 

1. That 16 is the denominator of the, required fraction. 

2. That 8 is the- denominator of the given fraction. 

3. That 3 is the numerator of the given fraction. 

To be done : 

1. 16 must be divided by 8. Quotient is 2. 

-2. 2, the quotient, must be multiplied by 3. Product is 6. 

3. 6, the product, must be written over 16 : ^. 

Test of pupils' knowledge of rule and power to apply it in 
reducing | to loths, etc. 

What is 10 ? The denominator of the required fraction. What 
is 5 ? The denominator of the given fraction. What is 4 ? The 
numerator of the given fraction. 

What is the first direction in the rule ? Apply it. 

What is the second direction in the rule ? Apply it. 

What is the third direction in the rule ? Apply it. 

Apply the test in reducing ^ to 14ths ; | to 24ths ; f to 18ths. 

1. State the following and give the rule : 

To reduce a fraction to a fraction of a higher denomi- 
nation, — . 

Short process in work of reduction : 

2. Reduce | to 27ths. 

9 in 27, 3 times. 7 times 3 = 21. |f 

104. Oral Exercise 

To THE Teacher. Have pupils do work silently with books before them, 
giving orally the results, thus : " Three-fourths equal (here the operation Is 
performed mentally) six-eighths." "Two-ninths equal four-eigh- 
teenths.*' For seat work, pupils write the required fractions. 
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1. Change | to 8ths; | to 18ths; f to 21sts. 

2. Change ^ to fractions where denominators are 

or? TJ9 ^z- 

3. Change |- to fractions having the following de- 
nominators: ^, Y2> T6' TU' Change the resulting frac- 
tions back to f . What is the process ? 

4. Change f to fractions having the following de- 
nominators: g-, -Qj 3-2, xs"- Change the resulting frac- 
tions back to f . What is the process? 

5. Change ^ to fractions having the following de- 
nominators: 217^ nr? 2B^j rs^- 

6. Change f to fractions having the following 
denominators: ^, ^, :^, 21- 

7. Change ^ to fractions having the following 
denominators: j^, 3^, ^^, j-g. 

8. Change ^ to fractions having the following 
denominators: :^, ^g, 32, gg. 

9. Change ^ to fractions having the following de- 
nominators : ^j, Y^, -gg , j^. 

10. Change 3^ to fractions having the following 
denominators: ^^, -9^, :^, 3^-. 

11. Change -^^ to fractions having the following 
denominators: -^, ^, ^, g^. 

Written Exercises 

12. Reduce ^ to fractions having the following 
denominators: ^^t^, 3-^, j-^. 
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13. Reduce Jf to fractions having the following 
denominators: ^^^^ 3^^, gTTF- 

14. Reduce ^ to fractions having the following 
denominators : ^62^ ^^j tjjj- 

15. Analyze each of the foregoing examples, from 
No. 3 to No. 11. 

Illustration: Change f to 12ths. Analysis: l = |f. \ = 
iof|| = TV f = 3 times ^ or ^. 

16. In reducing the above fractions to fractions of a 
higher denomination, what has been done in each case ? 

By what number must you multiply both terms of : 

17. I to change it to 8ths? 12ths? 16ths? 24ths? 
36ths? 48ths? 

18. ^ to change it to 14ths? 56ths? 35ths? 63ds? 
49ths? 28ths? 

19. ftochangeitto ISths? 27ths? 54ths? 36ths? 
45ths? 63ds? 

105. Exercises preparatory to reducing fractions to lower 
and to lowest terms. 

By what number must you divide the terms of each of 
the resulting fractions in example 17 above to change it 
back to 4ths? In example 18, to change it back to 7ths? 

If both terms of a fraction are multiplied by the same 
number^ it is reduced to higher terms. 

If both terms of a fraction are divided by the same 
number, it is reduced to lower terms. 
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What numbers will divide each number in each of the 
following sets: 

1. 4 5. 8 9. 14 13. 8 17. 10 21. 8 25. 15 

6 24 16 20 30 32 25 


2. 6 

8 


6. 10 

12 


10. 10 

20 


14. 9 

15 


18. 8 

18 


22. 7 

28 


26. 15 

30 


3. 10 

12 


7. 12 
14 


11. 12 

22 


15. 9 

21 


19. 12 

20 


23. 16 

24 


27. 20 

30 


4. 6 

18 


8. 14 

18 


12. 18 

24 


16. 9 

24 


20. 7 

21 


24. 10 

25 


28. 30 

40 



106. Reduction of fractions to lower terms. 

Write the niunbers given above, placing a line between 
the numbers given in each set. Reduce the resulting 
fractions to lower terms by dividing. Give answers 
without writing them. 

Make and give a rule for reducing fractions to lower 
terms. 

107. Reduction of fractions to lowest terms. 

A fraction is in its lowest terms when no number 
except 1 will divide both numerator and denominator. 

Reduce the following fractions to their lowest terms: 

1. f 4. i-l 7. II 10. U 13. ii 

2- If 5- M 8. i! ". A "• M 

3. M 6. 1^ 9. It 12. U 15. i§ 
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108. Drill in finding the least common multiple of several 
numbers. 

(Preparatory to reducing fractions to other fractions having 
the least common denominator.) 

A multiple of a number is a number that contains the 
other exactly. 

A common multiple of several numbers is a number 
tiiat will contain each of the numbers exactly. 

18 is a common multiple of 2, 3, 6, and 9. 
27 is a common multiple of 3 and 9. 
18 is a common multiple of 3 and 9. 

The least common multiple of several numbers is the 
smallest common multiple of the numbers. 

1. Give the least common multiple of 2 and 3 ; of 
4 and 5 ; of 2, 4, and 6. 

Illustration : Although 6, 12, 18, etc. are all common mul- 
tiples of 2 and 3, the least number that will exactly contain 2 
and 3 is 6. The least common multiple of 4 and 5 is 20 ; and the 
1. c. m. of 2, 4, and 6 is 12. 

To find a common multiple of three numbers when it 
cannot be seen readily, find it first of any two of them ; 
then of that number and the third number. 

2. Find a common multiple of 4, 3, and 9. 
Illustbation : A common multiple of 3 and 9 is 9 ; of 9 and 

4 is 36 ; or, a common multiple of 3 and 4 is 12 ; of 12 and 9 is 36. 

Find the least common multiples of : 

3. 2, 3 5. 4, 6 7. 3, 6 9. 6, 12 

4. 2, 4 6. 2, 8 8. 2, 5 10. 6, 18 
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11. 2, 10 19. 5, 10 27. 2, 6, 5 35. 24, 6, 8 

12. 3, 10 20. 5, 15 28. 3, 6, 5 36. 32, 4, 8 

13. 4, 5 21. 3, 12 29. 3, 6, 4 37. 36, 12, 3 

14. 3, 7 22. 12,2 30. 2,4, 8 38. 27, 9,3 

15. 4, 9 23. 2, 4, 6 31. 3, 6, 9 39. 18, 2, 6 

16. 5, 6 24. 3, 4, 2 32. 4, 5, 10 4o. 20, 5, 4 

17. 3, 5 25. 2, 4, 5 33. 2, 8, 16 4i. 30, 5, 6 

18. 4, 10 26. 3, 2, 5 34. 3, 6, 18 42. 15, 5, 3 

To THE Teacher. In the above examples small numbers are used, and 
the pupils should be able to tell the least common multiple by inspection, 
if preceding work in the book has been properly done. If they are not able 
to find the required multiple by inspection, show them how it may be 
found by the method ordinarily used with larger numbers. This work is 
given here to prepare pupils for work in adding and subtracting fractions. 

Two or more fractions have a common denominator 
when all the denominators are the same number. 

Illustration : ^^, ^, r^. 12 is the common denominator of 
the several fractions. 

In finding a common denominator of fractions, it is 
best to find the smallest one, or the least common 
denominator. 

109. To reduce fractions to other fractions having a common 
denominator. 

Rule : 1. Find a common multiple of the denominators. 
2. Reduce each fraction to a fraction having the common mul- 
tiple for a denominator. 
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Application of the above in the reduction of f, f, |, to 
fractions having a common denominator. 

i. 12 is a common multiple of the denominators 3, 4, 6. 

2. Each of the fractions f, f, ^ is to be reduced to 12ths. 

1. State the following and give the rules : 

To reduce fractions to fractions having a common 
denominator, . To fractions having the least com- 
mon denominator, . 

2. To reduce a fraction to a fraction of a higher 
denomination, . 

Short process in work of reduction. 

3. Reduce f , f , |^, to fractions having a common 
denominator. 

A common multiple of 3, 4, and 8 is 24. 

I ... 3 in 24, 8 times. 2x8 = 16. If 
I ... 4 in 24, 6 times. 3x6 = 18. ^ 
I ... 8 in 24, 3 times. 3x1= 3. ^ 

Analysis : 1 = ff i = ^^V | = 2 times ^\ = ^f 
1 = M- i = A- i = 3times^\ = if 

Reduce the following fractions to equivalent fractions 
having a common denominator, or the least common 
denominator. Analyze, and then solve by dividing and 
multiplying as in example 3 : 

4. i f 6. f, f 

HARVEY'S AR. 1 — 13 
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8. 


iA 


22. 


h h i 


9. 


iA 


23. 


h h i 


10. 


h^ 


24. 


h h i 


11. 


iA 


25. 


h h 1 


12. 


hi 


26. 


h h f 


13. 


h^ 


27. 


h h f 


14. 


h^ 


28. 


h h f 


15. 


hi 


29. 


f , h tV 


16. 


h f 


30. 


3D"? T? F 


17. 


iA 


31. 


A h f 


18. 


h^ 


32. 


¥' "^J "S" 


19. 


^^tV 


33. 


24? 6? ■? 


20. 


I.A 


34. 


i i tV 


21. 


A.i 


35. 


12? 36' 3 



110. To change a whole or a mixed number to an improper 
fraction. 

A mixed number is a whole number and a frac- 
tion combined. 4^^, 3f, 2|-, 156f, 300 1, are mixed 
numbers. 

A proper fraction is a fraction whose numerator is 
less than its denominator, f, f, |-, f, ^, are proper 
fractions. 

An improper fraction is one whose numerator is equal 
to or greater than its denominator. |-, ^, f ? ^, are 
improper fractions. 
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111. To reduce a whole number to a fraction. 
Study Recitation 

1. Change 3 to Sths. Analysis : 1 = | ; 3 = 3 times |, 

g Multiply the required denominator, 

Q 8, by the whole number, 3, and write 

— 2 4 ^® product, 24, over 8: ^. To do 

^ ^ the work without writing it, think 3 

times 8, over 8, or ^. 

KuLE : Multiply the denominator of the required fraction by the 
whole number, and write the product over the denominato7\ 

2. Change the following numbers to 7ths : 2, 3, 5, 8, 7. 
Change the same numbers to 12ths ; to 5ths. 

113. To reduce a mixed number to an improper fraction. 

Rule : Multiply the denominator of the fractional part by the 
whole number. Add the numerator to the prodrict. Write the sum 
over the denominator. 

To THE Teacher. Test pupils' power to apply the rule in reducing 5^ 
and 4| to improper fractions. 

What is the first direction in the rule ? What is the result ? 
What is the second direction in the rule ? What is the result ? 
How is it written ? What is the result ? Give the rule. 

Reduce the following mixed numbers to improper 
fractions : 



1. 5f 


H 


^ 


n 


H 


^ 


2. 7| 


8f 


H 


H 


H 


20f 


3. \^ 


13f 


5A 


15| 


16f 


30| 


4. 7| 


^ 


n 


n 


12f 


50| 



196 REDUCTION OF FRACTIONS 

5. Reduce 5f to an improper fraction. 
Analysis : .1 = ^. 5 = ^. ^ -f ^ = ^. 

Analyze a number of the above examples. 

What is a whole number ? What is a fraction ? What 
is a fractional unit? What is an improper fraction? 
What is a mixed number ? 

Define numerator, denominator, multiple, common 
multiple, least common multiple, common denomina- 
tor, least common denominator. 

113. To reduce improper fractions to mixed numbers. 

1. Reduce 7^ to halves. What is 7| ? What is ^ ? 
Reduce ^ to a mixed number. 

2. Reduce 5| to an improper fraction. Reduce the 
improper fraction back to a mixed number. 

3. Make and learn a rule for reducing an improper 
fraction to a mixed number. 

Reduce the following improper fractions to whole or 
mixed numbers : 



*. ¥ 


8.¥ 


12. 


¥ 


16. 


¥ 


20. 


¥ 


24. 


¥ 


«•¥ 


^•M 


13. 


¥ 


17. 


¥ 


21. 


¥ 


25. 


ft 


6. ¥ 


10. 11 


14. 


ft 


18. 


H 


22. 


M 


26. 


^ 


7. ¥- 


u. ^- 


15. 


¥ 


19. 


¥ 


23. 


¥ 


27. 


M 



28. Give rule for reducing fractions to lowest terms ; 
to higher terms; to other fractions having a common 
denominator ; for reducing mixed numbers to improper 
fractions ; improper fractions to mixed numbers. 
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ADDITION AND SUBTRACTION OF FRACTIONS 

114. Fractions must have the same denominators 
before they can be added or subtracted. If they have 
not the same denominators, they must be changed to 
fractions having the same denominators. It is best to 
have this denominator the smallest that can be used. 

f+f=4 i+f+i=i . 1-1=1 

Study Recitation 

1. Add f, I, and 3-3^ 

The smallest or least common 

3^ + 3- + rir= denominator is 30. Reduce each 

10_^2A^9^hA=: 123 fraction to 30ths. The sum of the 

numerators = |^ = 1|^. 

2. From |- subtract |- 

■|- — I" = The least common denominator is 24. Re- 

21 _ 2 _ _i_ duce each f racti 

24 ^4"'24 



3. 


I+I 


= ? 


4. 


f+l 


= ? 


5. 


A+l 


= ? 


6. 


A+l 


= 9 


7. 


t+l 


= ? 


8. 


l+f 


+ i=? 


9. 


f+i 


+ f=? 


10. 


f+l- 


+ i = ? 



II- A+f +i=? 



to 24ths. 


Subtract. 


12. 


i- 


-1 =? 


13. 


A- 


-1 =? 


14. 


A- 


-1 =? 

4 


15. 


*- 


-1 =• 


16. 


A- 


-f =? 


17. 


A- 


-i =? 


18. 


ff- 


-A=? 


19. 


u- 


-i =? 


20. 


A- 


-f =? 
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115. To add mixed numbers 




Study Recitation 


1. Add 4^ and 3f 








Add the whole numbers 3 and 4. 
Add the fractions. ^ -h f = f Re- 


7 


duce 


^ to a mixed number, 1^. Add 


H -i=n 


to 7. 


8i- 


H 






2. 5^+9f = ? 




7. 2| + 4f=.? 


3. 8|+1| = ? 




8. 5| + 12^=? 


4. 7| + 12^ = ? 




9. 16| + 12f=? 


5. 8^ + 19^ = ? 




10. 16| + 10| = ? 


6. 14t + 12| = ? 




11. 15| + 7| = ? 

Operation 


12. 8^ +9| + 4J= 


= ? 


^ i=3% 


13. 13f +7^+81 = 


= ? 


+ 9| 1 = 3^ 


14. 211 +3f + 4| = 

15. 123-3^ + 51 + 21- = 




+ 4i i=A 
21 H=iA 
lA 

22A 


16. 10i3^ + 5f + 2^= 


:? 



116. To find the difference between mixed numbers. 

Study Recitation 
1. From 7f subtract 41. 
fjs. The fraction in 

j^ the subtrahend is ^=|. -|fromf = ^. 

— — ^ smaller than the frac- 4 from 7 = 3. 

^1" tion in the minuend. 
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2. From 5|^ subtract 3|. 

51 The fraction in the 5^ = 4 -f- 1 + ^ 

33. subtrahend is larger 3| = 34.| 

— ^3^ than the fraction in l^-^_|_^=i| 

^ the minuend. 

When the operation is understood, the minuend need 
not be separated as in example above. 

3. 9f 4. 12f 5. 183^ 

jz3 zii z^r 

6.' 195-71 = ? 8. 30f-15i = ? 10. 13f-4| = ? 
7. 21|-5f = ? 9. 12^^-9^=? u. 17f-3f^? 

PROBLEMS 
Oral and Written 

117. 1. I buy sugar for f of a dollar, cloth for -J 
of a dollar, and ribbon for |^ of a dollar. How much 
change do I get if I pay with a S 2 bill? 

2. A boys walks 2^ mi. the first hour, 3| mi. the 
second hour, and 2| mi. the third hour. How many 
miles does he walk in three hours ? If he is going 12 mi. 
from his starting point, how far has he still to travel ? 

3. A has S15, B has ^ as much, and C has | as 
much. How many dollars do they all have ? 

4. From a cask containing 30 gallons of water, 10 J 
gallons are drawn off at one time, and 8^ gallons at 
another time. How many gallons are left ? 



H 


8. 9| 


12i 


IH 


15| 


15i 
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5. A boy studies arithmetic ^ an hour, grammar | 
of an hour, and spends f of an hour in recitation in 
each subject daily. How much time each day does he 
give to arithmetic and grammar? 

6. If you have $2^ to spend for books, and spend 
$ f , how much money do you have left ? 

Add. Add the fractions mentally : 

7. 51 8. 9| 9. 27f 10. 15^^ 11. 27| 

133^ 28| 18A 

28^ 39| 23f 

PROBLEMS 

Wbitten 

118. 1. Find the value of 18f -f 37^+ 16f . 

2. Add 301 2671 and 3230f . 

3. Subtract 2| from 7. 

4. Subtract 250f from 300. 

5. Subtract 901 from 1081 

6. From a cask containing 50 gallons of sirup, a 
grocer sold one customer 16 J gallons, and another 22| 
gallons. How many gallons remained unsold? Solve 
in two ways. 

7. If I do 1^ of a piece of work, what part of it re- 
mains to be done? 

8. A man does -^ of a piece of work on Monday, and 
■^ of it on Tuesday. He finishes it on Wednesday. 



ADDITION AND SUBTRACTION OF FRACTIONS 201 

What part of the work does he do on Wednesday? 
State the first question that should be answered in 
solving the example. 

9. 3^ of a man's farm is a wood lot, f of it is a 
grass lot, and the remainder is used for grain. What 
portion of the land is used for growing grain? 

10. There are 18f lb. of butter in a jar, and the jar 
weighs 5f lb. What is the combined weight of the 
butter and jar? 

11. A boy lives 1^ miles from the schoolhouse. How 
far must he walk in going to school and returning once 
each school day for a week? 

12. From a jar containing 18 lb. of butter, a grocer 
sells 2J lb. to one customer and 6| lb. to another. 
How many pounds are left in the jar? 

13. The length of a rectangular picture frame is ISf 
inches; its width is X2^ inches. What is the entire 
distance around it? Draw the outline of the frame on 
the board, exact size. 

14. From a piece of cloth that contained 25 J yd., 
there were sold 3^ yd., 7^ yd., and 12f yd. How many 
yards remained ? 

15. The sum of two numbers is 1578, and one of 
them is 923. What is the other? 

The sum of two numbers is 19f, and one of them is 
64. What is the other? 
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16. Having the sum of two numbers and one of the 
numbers, how do you find the other number? 

17. Draw a line 4f inches long; extend it 2|- inches. 
What is the entire length of the line? How much 
further must it be extended to be 1 foot long? 

18. Find products.. 278x36. 397x75. 

19. 567x82. 709x89. 457x81. 

20. Prove that your products are correct by dividing 
each by the multiplier used to produce it. 

21. Find the sum of the products in example 19. 

22. Give rapidly the product of each of the following 
numbers by 9 : 12, 9, 7, 11, 8, 6, 4, 10, 5, 3, 2. 

23. Give products of the same numbers by 12 ; by 10; 
by 8; by 6; by 4; by 7; by 3; by 2. 

24. Give orally products of the following numbers 
by 2, 3, 4, 5 : 10, 20, 15, 18, 16^ 25, 17, 30, 19, 35, 40, 
45, 50. 

25. Give orally quotients of the following numbers 
by 2, 3, 4: 24, 36, 48, 60, 72, 84, 96, 108, 120, 144. 

26. Give quotients of the following numbers, divided 
by 5, 10, 11: 30, 45, 55, 70, 85, 77, 37, 57, 89, 76. 



PART III 

FACTORING 

119. A prime number is a whole number not exactly . 
divisible by any other whole number except itself and 1. 
2, 3, 5, 7, 11, 13, 17, 19, are prime numbers. Why ? 

The prime numbers below 20 should be learned. 

A factor of a number is one of the whole numbers, 
which, multiplied together, produce the number. 

3 X 4 = 12. 3 and 4 are factors of 12. 2, 2, 3, are the prime 
factors of 12, because they are prime numbers whose product 
is 12. 

Learn: 

The prime factors of 4 are 2 and 2, or two 2's. 
The prime factors of 6 are 2 and 3. 
The prime factors of 8 are 2 and 2 and 2, or three 2's. 
The prime factors of 9 are 3 and 3, or two 3's. 
The prime factors of 10 are 2 and 5. 
The prime factors of 12 are 2 and 2 and 3, or two 
2's and 3. 

To THE Teacher. Each of the following numbers is the product of two 
factors which should have been learned in the study of the multiplication 
table. If any pupil cannot give these factors of any of the numbers instantly, 
he should study the multiplication table until he can do so. 

None of these factors is more than 12. If the prime factors of the com- 
posite numbers from 4 to 12 inclusive have been thoroughly learned, then to 
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give the prime factors of any of the following numbers requires two acts of 
the memory : 

(1) Memory of the two factors of the number as given in the multiplica- 
tion table. 

(2) Memory of the prime factors of each of these numbers. 

Give the two factors most nearly equal of each of 
the following numbers. Give the prime factors of each 
of these factors in the order of their size, the smallest 
first. 

Illustration : 14 = 2 x 7. 16 = 3 x 5. 24 = 4 x 6. (There 
are other sets of two factors of 24 : 24 = 3 x 8 ; 24 = 2 x 12. The 
first set should be given because the two factors mAJst nearly 
equal are called for.) 20 = 4 x 5. The prime factors of 4 are 2 
and 2. 6 is a prime number. The prime factors of 20 are 2, 2, 
and 5. 

Oral Statement. "The factors of 28 are 4 and 7. The 
prime factors of 4 are 2 and 2. 7 is a prime number. The prime 
factors of 28 are 2, 2, and 7." 

Condensed Oral Statement. (Think the factors of 28, 4 and 
7; think the prime factors of 4 and 7.) State, "The prime 
factors of 28 are 2, 2, and 7." 

Find the prime factors of : 



1. 


2. 


3. 


4. 


5. 


6. 


7. 


10 


21 


32 


45 


60 


80 


100 


12 


22 


33 


48 


63 


81 


108 


14 


24 


35 


49 


64 


84 


110 


15 


25 


36 


50 


66 


88 


120 


16 


27 


40 


54 


70 


90 


121 


18 


28 


42 


55 


72 


96 


132 


20 


30 


44 


56 


77 


99 


144 
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EXACT DIVISORS 

120. An even number is a number whose unit figure 
is 0, 2, 4, 6, 8. 

2 is an exact divisor of all even numbers. 48, 56, 
34, are even numbers. Why? 

3 is an exact divisor of a number when it will exactly 
divide the sum of its digits. 

Illustrations : In 69 the sum of the digits 6 and 9 is 15. 3 
divides 15. 3 will divide 69. 

In 351 the sum of the digits 3, 6, and 1 is 9. 3 divides 9. 
3 will divide 351. 

4 is an exact divisor of any number when it will 
divide the number represented by its tens and units 
figures, or when the tens and units figures are O's. 

Illustration : In the number 648, 48, the number represented 
by the tens and units figures, is divisible by 4. 648 is divisible 
by 4. In the number 600 the tens and units figures are zeros. 
600 is divisible by 4. 

5 is an exact divisor of a number when its unit figure 
is 5 or 0: 25, 30, 90, 105, 6235 are divisible by 5. 
Why? 

10 is an exact divisor of a number when its unit 
figiu-e is 0. 

Tell which of the following numbers are divisible by 
2; by 3; by 4 ; by 5; by 10. Give quotients. 26, 
31, 33, 34, 38, 41, 46, 49, 50, 51, 52, 57, 58, 60, 65, 
74, 76, 78, 80, 81, 86, 85, 90, 100, 
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CANCELLATION 

Drill 

121. Name all the divisors of each number, giving the 
largest divisor first : 

4 8 8 16 24 20 30 

6 10 12 8 12 10 20 

48 32 36 35 45 30 27 

24 48 32 25 20 15 18 

15 40 50 35 75 18 16 

20 30 25 45 50 9 12 

Study Recitation 

122. Cancellation is the process of striking out the 
same factor in the dividend and divisor. It is used to 
shorten the operation where the dividend and divisor can 
be divided by the same number. 

1. Multiply I by 8. 

^ X 8 = 4^-= 12. If the numerator and denominator of 

the fraction are divided by 2, the result is 

^X-P-=%^=12. Divide the numerator and the denomi- 

nator of the product by 4, and the result 
is \S or 12. 

2 

J.X^=^=12 If we divide the denominator 4 and the 

numerator 8 by 4, before multiplying, we have 6x2 left in the 
numerator, and 1 x 1 in the denominator. Multiplying 6x2 and 
1 X 1, we have ^, or 12. 
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2. Multiply I by J^ by J^. 

4 X i^o. X 1^ means the same as 4 x 10 x 16, or 640, divided by 
2 X 8 X 5, or 80. 640 -f- 80 = 8. 

640 _ 4 X 10 X 16 Dividend 
80 " 2 X 8 X 5 Divisor 

If a factor in the dividend and a factor in the divisor are di- 
vided by the same number, the quotient is not changed. 

2 2 2 Divide the factor 10 in 

4 X 10 X 10 *^® dividend and the fac- 

ILI.USTRATION: ^ ^ ^ y^ g tor 5 in the divisor by 5, 

1* n 1^ crossing out the 10 and 5. 

Write 2 over the 10 and 1 

under the 5. Divide the 

factor 16 in the dividend and the factor 8 in the divisor by 8, 

crossing out the 16 and 8. Write 2 over the 16 and 1 under 

the 8. 

Divide the factor 4 in the dividend and the factor 2 in the 
divisor by 2, crossing out the 4 and 2. Write 2 over the 4 and 
1 under the 2. 

Multiply together the remaining factors in the dividend. 
2x2x2 = 8. Multiply the remaining factors in the divisor, 
1x1x1 = 1. 1 = 8. 

Solve by cancellation : 

^ 32x36x35 ^9 80 x 15 x 12 x 20 ., 

■ ' ■ ^' 60x50x48x32 ■ 

' = ? • 25x16x9x10 ^0 

18x26x28x24 °* 10x3x4x5 



32 X 


36 X 


35 


<f 


48 X 


20 X 


15 


; 


27 X 


12 X 


40 X 


50 
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9. A farmer exchanges 8 dozen eggs worth 12^ a 

dozen for sugar worth 6^ a pound. How many pounds 

does he get ? 

8 X 12 

Suggestion: — 5 CanceL 

6 

Solve : 

10. |xfx3^ = ? 13. 4|x6f=? 

.11. 7x3^x3^ = ? 14. 24^x2f=? 

12. 4^xAxi=? 15. 15ix2i=? 

16. If 8 barrels of apples are worth $ 18, how much 
is one barrel worth ? 

Indicate the operation without performing it, as, $^/. This 
is the expression for the cost of one barreL 

5 X $ -^jp is the expression for the cost of 5 barrels. 

6 X $ V" is the expression for the cost of 6 barrels. 
2 X S-^- is the expression for the cost of 2 barrels. 

Cancel in each case, and find the cost of 5 barrels ; of 6 bar- 
rels ; of 2 barrels. 

17. A farmer sells 5 head of cattle for $ 156. What 
is the expression for the cost of one head? Write it 
in the form of a fraction. What will be the expres- 
sion for the cost of 3 head? What is the cost of 3 
head? 

18. A farmer sells 16 barrels of potatoes, each hold- 
ing 21 bushels, at f of a dollar per bushel. What is 
the expression for the amount he receives ? How much 
does he receive ? 



KULTIFLlCkTiyS OF FaACTjjiSS 

123. The lice AL' '^ i:— i^i zir.*: > ^\-^ T^rrsw e.wb 
of which is \ o-f tie -i^lilrr Ii^e- l^e ^--e ^1: :> | of 



the whole line : h ii aIs: ^ if ibe -srlile liz^e. Tie 



'i^i 



A B 

Ae is 1^ of the while line : it is ^isi- |, .also i. cf the who^e 
line. The line J f is ^ of :le 's^'i.ile liiie : it L^ also ^ of 
the whole line. In eici of :le fr3i:-:::!i< ^. f, |. f. the 
denominator shows tLe nur::.':»E-r cf pArrs into which 
the line has been divide^! or the fr^.:-t:oi:aI unit, and the 
numerator shows the nuiLl-er of the parts taken or 
the number of the fractional units in each. 

2 times \ of the line equals f or ^ of the line* or the 
line Ac. 4 times \ of the line e^quals | or i of the line, or 
the line Ae. Multiplying the numerator of the fraction 
J by 2, multiplies the fraction by 2. because it muhiplies 
the number of parts or the number of fractional units 
by 2 and gives f . 

Multiplying the numerator of the fraction J by 4. 
multiplies the fraction by 4, because it multiplies the 
number of parts or the number of fi\actional units by 4» 
and gives ^. Dividing the denominator of the frat*tiou 
\ by 2, multiplies the fraction by 2, because it makes 
each part, or fractional unit, ^ ; -J is 2 times as largi* as j^. 

Dividing the denominator of the fraction \ by 4, nuilt i- 

harvbt'b ab. I — 14 



^S 
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plies the fraction by 4, because it makes each part or 
fractional unit |, or 4 times as large as ^. 

Multiplying the numerator or dividing the denominator of a frac- 
tion by a whole number, multiplies the fraction by thaJt number. 

Draw a line and divide it into 12 equal parts. 
Each part is what fraction of the whole line ? 
Show that 3 times ^ of the line equals ^ of the line. 
What is done to change r^ to ^^ ? 
Show that 3 times ^ of the line equals J of the line. 
What is done to change 3^ to J ? 
In what ways can ^ be multiplied by 3 ? 
In what ways can ^ be multipled by 6 ? Show by 
the divisions of the line. 

Find product by multiplying numerators : 

1. 3xi = ? 3x1 = ? 3x| = ? 3x^=? 

2. 2xf=? 3Xj^=? 4x3^ = ? 4x| = ? 
Find products and reduce ta lowest terms : 

3- 3XT^ = 3^=f 3XA=? 4X3^=? 5X^ = 1 

Find products by canceling and multiplying : 

4. 4x|=| = li 3x3^ = ? 3x3^=? . 5x^=? 
3 

Find products by dividing the denominators : 
6. 3x^ = ? 4x^ = ? 6x3!^=? 2x^ = ? 

6. 3xf=? 2x^4^=? 4x3^=? 5x^=? 
Find products by canceling and multiplying : 

7. ix|=l^ 6xi5^ = ? 3x|=? 2xj^=? 
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To THE Teacher. Every example in multiplication, when either factor, 
or neither factor, is a whole number, may be treated as a case of multiplying 
one fraction by another. 

To avoid confusion in the pupil's mind, but one rule is given. Wlien the 
application of this rule is thoroughly mastered, pupils may very readily be 
led to see that it involves the processes usually taught for the different cases, 
and they may be employed if the teacher so desires. 

Whole numbers and mixed numbers may always be 
written or thought of as improper fractions. 4 = |^. 3| 

=¥- 

124. To multiply, when one factor is a fraction, a, whole 
number, or a mixed number. 

When both are fractions, or mixed numbers. 

Rule: 1. Write or think of both multiplier and multiplicand 
as fractions, with the sign of midtiplication between them, 

2. Cancel factors common to numerator and denominator. 

3. Multiply together the remaining factors of the numerator, and 
write or think the product over the product of the remaining factors 
of the denominator, 

4. If the product is an improper fraction, reduce it to a mixed 
number. 

To THE Teacher. Test pupils' knowledge of the rule and power to 
apply it by writing each of the following examples on the board and asking 
the questions given below. When a question calls for a part of the rule as 
an answer, require it to be learned, given from memory, and applied. Work 
with pupils until each step in the rule, in order, is thoroughly understood 
and they are able to apply it and state it. 

Study Recitation 

What is the first direction in the rule? 
Do as directed. What is the second 
direction in the rule ? Do as directed. 
What factors of the numerator remain ? 
What factors of the denominator remain ? 



1. 


2^x 3=71 


2. 

3. 
4. 
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What is the third direction in the rule ? Do as directed. What 
is the result? What is the fourth direction in the rule? Does 
it apply ? If so, what is the result ? 

Give the rule. 

125. Examples in which one factor is a whole number and 
the other a fraction. 

Write both factors as fractions, cancel when there are 
common factors in numerator and denominator, and 
complete the operation. 

Think both factors as fractions, cancel, and multiply 
without any written work. Give results orally. 

1. 5x3^=? 6. 7x2^=? 11. 3x f =? 

2. 3xf=? 7. 4X|=? 12. 2X3^=? 

3. 4X3^ = ? 8. 5X3^=? 13. 3X3^ = ? 

4. 6X3-V = ? 9. 8X35_=? 14. 7X^ = ? 

5. 7x33, = ? 10. 5x^=? 15. 5x^V = ? 

126. Examples in which one factor is a whole number and 
the other a mixed number. 

Write both factors as fractions and complete the 
operation : 



1. 


6x31=? 


6. 


8x3| =? 


11. 


9x 2|=? 


2. 


7x41=? 


7. 


12x3| =? 


12. 


8xl2|=? 


3. 


5x2| =? 


8. 


7x8^=? 


13. 


7xl3f =? 


4. 


4x31=? 


9. 


7x3^1-=? 


14. 


9xl3|=? 


5. 


8x2J^=? 


10. 


9x5,5^ = ? 


15. 


8x12,^ = ? 
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127. Examples in which both factors are fractions. 

Solve them, putting the work on paper or black- 
board : 

Solve without written work, giving the products 
orally : 

1. ixf =? 4. |xif=? 7. Axf =? 

2. ^Xt=? 5. ifxM = ? 8. AXH=? 

3. AX|=? 6. f|xM=? 9- 1^XA = ? 

To THE Teacher. The following drill exercise is an excellent one' in 
training pupils to attend closely, to remember conditions, and to work 
rapidly. 

Drill Exercise for Rapid Work 

Piipils take pencil and paper and place the numbers 1 to 5 in a column. 
Read the first example above to them, to be solved mentally. At the end of 
five seconds call " time." At this signal each pupil havmg the product is to 
write it as answer to 1. If any pupil does not have the product, he is to 

place a at the right of the 1. Continue with succeeding examples in the 

same way. When five examples have been solved, have one pupil read his 
answers and all pupils mark errors. 

Practice for the greatest possible speed and accuracy. 

Similar work may be done in solving many of the problems in the lists of 
Oral Problems throughout the book. 

128. Examples in which both factors are mixed numbers. 
Write both factors as improper fractions, and solve. 

1. 2ix4f =? 4. 27|x8f=? 7. 8ix3i = ? 

2. 3|x233^=? 5. 15ix8f = ? 8. 6fxl| = ? 

3. 5fx4| =? 6. 4f x2| = ? 9. 12ix5| = ? 
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DIVISION OF FRACTIONS 

129. Study Recitation 

The line Ad is f of the whole line ; it is also f of 
the whole line. If the line^^ is divided into 3 equal 



t ( f 



■JB 



parts, the parts are the lines Ac^ ce, and ed. Each part is |, 
or J, of the whole line. In f there are 6 fractional units ; 
the fraction is divided by 3, by dividing 6, the number 
of fractional units, by 3, thus: 3)f = f , in lowest terms \, 

In f there are 3 fractional units; the fraction is 
divided by 3, by dividing 3, the number of fractional 
units, by 3, thus: 3)f = |^. 

The line Ad is \ of the whole line. If the line Ad is 
divided into 2 equal parts, the parts are the lines Af and 
fd. Each part is f of the whole line. In \ there are 3 
fractional units ; each fractional unit is \, In this case 
the fraction \ is divided by decreasing the size of the 
fractional units. This is done by multiplying the de- 

3 3 3 

nominator by 2, thus, - -^ 2 = - — - = - • 
^ ' 4 2x4 8 

KuLE : To divide a fraction by a whole number , divide the nu- 
merator or multiply the deno^ninator by the whole number. 

Find quotients by dividing numerators : 

1. f^2 = ? f-4 = ? if^6 = ? ^-5 = ? 

2. lf-*-4 = ? lf-3 = ? 11^8 = ? ff^7 = ? 
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Find quotients and reduce to lowest terms : 

*• M^4 = ? i|^8 = ? 1^3 = ? A^4 = ? 

Find quotients by multiplying denominators : 

5. 1-^2 = ? f^4 = ? 1^2 = ? xV^3 = ? 

6. f-^5 = ? |-7 = ? f^8 = ? f-3 = ? 

130. To divide, when either divisor or dividend is a fraction 
or a mixed number ; when both divisor and dividend are frac- 
tions or mixed numbers. 

EULE 

To be done : 1. Reduce the mixed numbers to improper fractions. 

2. Invert the terms of the divisor. 

3. Change the sign of division to the sign of multi- 

plication, 

4. Apply the rule for multiplication offractimis. 

Application of the rule to the division of 3| by f . 3| reduced 
to an improper fraction is ^. 

The divisor | inverted becomes f . 

On changing the sign and writing the inverted divisor after it, 
the example becomes ^^ x f . 

Applying the rule for multiplication of fractions, we have: 
^ X t = f = 4 1 , the quotient of | -^ |. 

Practice 



1. 


Divide f by |. 


6. 


f^l=? 


2. 


Divide ^ by |. 


7. 


i-A=? 


3. 


Divide 8| by ^. 


8. 


12f^| = ? 


4. 


Divide 15^ by f . 


9. 


6f-A = ? 


5. 


Divide 7| by 2|. 


10. 


48f^li=? 
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11. 2|-.t = ? 13. M-^2i = ? "• 8|^3J=? 

"• A^A=? "• i2i-^|=? 16. i-^l =? 

131. PROBLEMS 

Oral and Written 

1. f of a farm is divided equally among three 
children. What part does each get? If there are 
120 acres in the farm, how many acres do the three 
children get ? How many acres does each get ? 

2. If 2 yards of cloth will make a vest, how many 

vests will 10 yards make ? 

How is the problem solved ? Answer : Divide the whole 
number of yards by the number of yards it takes to make 1 vest. 

If f of a yard of cloth will make a vest, how many 
vests will 3^ yd. make ? How is the problem solved? 

3. If 5 men can build 15 J rods of fence in a day, how 
many rods of fence can one man build in a day ? Analyze. 

4. If 9 lb. of butter cost $ 1^, how much will 4 lb. 
cost ? What is the first question to be answered ? 

5. How many acres are there in 8 village lots, each 
containing ^ of an acre ? 

6. How much will 35 barrels of flour cost at S 6^ a 
barrel ? 

7. How much will 5 acres of land cost at $ 40 an 
acre ? How is the problem solved ? 

8. How much will ^ of an acre of land cost at $ 40 
an acre ? 
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9. How many pieces of land, each containing 3 
acres, can be sold from a tract containing 15 acres ? 
How is the problem solved ? 

10. How many village lots, each containing f of an 
acre, can be sold from a tract containing 15 acres ? 

11. If a family uses ^ of a barrel of flour in a month, 
how long will 2^ barrels last ? Make a similar problem 
using whole numbers. How is it solved ? 

12. If a bushel of corn costs f of a dollar, how many 
bushels can be bought for 1 6|^ ? 

13. What is the weight of 48 sacks of salt if each 
weighs 12f lb.? 

14. If a barrel holds 2J bushels of apples, how many 
barrels will hold 132 bushels ? 

15. If a man's steps are 2^ feet each, how many 
steps will. he take in walking 150 ft. ? 

16. Two boys paid $24 for a boat. One paid f of 
the cost, and the other |. How much did each pay ? 

17. If 1^ of a bushel of nuts is placed in each bag, 
how many bags will be required for 14 bushels ? 

Analysts : If J of a bushel of nuts is placed in each bag, it 
will require as many bags to hold 14 bushels as | is contained 
times in 14. 

18. If one man can build a fence in 9|^ days, in what 
time can 8 men build it? In what time can 3 men 
build it ? 
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19. If 3 doz. oranges can be bought for |^ of a dollar, 
what is the price of half a dozen ? What is the first 
question to be answered ? 

20. How many pounds of sugar can I buy for $ 9 if 
sugar is sold at the rate of 18^ lb. for a dollar ? 

21. If 2^ bushels of apples cost $5 ($3), how much 
will 1 bushel cost? How much will 3^ bushels cost? 
Solve in two ways. 

22. At $2 (I of a dollar) per bushel, how many 
bushels of apples can be bought for $16 ($16^) ? 

23. The quotient is 4, the divisor is 3. What is the 
dividend ? 

24. The quotient is f , the divisor is |. What is the 
dividend ? 

25. The divisor is -J-, the quotient is f . What is the 
dividend ? Having a quotient and divisor given, how 
can we find the dividend ? 

26. The quotient is 7, the dividend is 28. What is 
the divisor ? Make and solve a similar example. 

27. Having the quotient and dividend given, how 
can we find the divisor ? Give an example. 

28. What are the factors of a product called ? If a 
product and one of the factors employed in forming it 
are given, how can we find the other factor ? 

29. If 18 yards of ribbon are cut into pieces f of a 
yard long, how many pieces will it make ? 
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30. How many times can I fill a pail holding 
1 J gallons from a tank containing 20 gallons ? • 

31. How many strips of carpet f of a yard wide will 
be needed for a room 24 feet wide ? How many yards 
wide is the room ? 

32. A woman buys a Bf-yd. remnant of silk worth 
$1.25 a yard for $5.25. How much does she save by 
buying the remnant ? 

33. If 17^ pounds of cream produce 4^ pounds of 
butter fat, how many pounds of butter fat should 2&^ 
pounds of cream produce ? 

34. If barbed wire weighs 8J lb. per 100 ft., what is 
the weight of the wire in a 4-wire fence 40 rd. long ? 

35. What is the cost of 2 turkeys at 18^^ a pound 
and 3 chickens at 12|^^ a pound ? One turkey weighs 
12|^ lb. ; the other, 15f lb. The chickens weigh 4 lb., 
5^ lb., and 4| lb., respectively. 

36. Give rule for addition of fractions; for sub- 
traction of fractions; for multiplication of a whole 
number, a mixed number, or a fraction, by a mixed 
number or a fraction ; for dividing a whole number, a 
mixed number, or a fraction, by a whole number, a 
mixed number, or a fraction. 

37. Define : multiple ; common multiple ; least com- 
mon multiple ; common denominator ; least common 
denominator ; prime number ; factor ; even number. 

38. What numbers are divisible by 2, 3, 4, 5, 10 ? 
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FRACTIONAL PARTS OF NUMBERS 

Study Recitation 

132. 1. Find |- of 24. Analysis : ^ of 24 = 3. | of 24 

= 3 X 3, or 9. 
2(1 analysis: f of 24 = ^ of 3 x 24. 3x24 = 72. ^ of 72 = 9. 
Use the second analysis when the denominator will ncft exactly 
divide the number. 









Oral 






aal 


lyze the following : 








2. 


f of 25 


7. 


|of 11 


12. 


f of 84 


3. 


i of 42 


8. 


|ofl2 


13. 


f of 63 


4. 


1 of 16 


9. 


f of 16 


14. 


|of 80 


5. 


A of 24 


10. 


f of 63 


15. 


|of 32 


6. 


i^of 60 


11. 


f of 54 


16. 


f of 80 



17. Find 4 of 35. Operation : 35 -- 7 = 5. 4 x 5 = 20, 
or 4 X 35 = 140. 140h-7 = 20. 

133. To find a fractional part of a number. 

Rule: Divide the number by the deyiominator of the fraction 
and mnltiply the quotient by the numerator. 

Or, Mnltiply the number by the numerator, and divide the product 
by the denominator. 

Work the following without analyzing. 

Oral 



1. 


1 of 14 


4. 1 of 49 


7. 1 of 15 


2. 


f of 20 


5. i\ of 121 


8. * of 12 


3. 


\ of 63 


6. I of 88 


9. f of 15 
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Written 

10. I of 75 12. 3^ of 250 14. f of 27 

11. ^ of 96 13. ^ of 120 15. 3^ X 34 

If the fraction is not in its lowest terms, reduce it 
before multiplying. 

16. f of 33 20. f of 28 24. 3^ of 120 

17. 3^ of 40 21. 3;^of36 25. f^ of 48 

18. j\ of 80 22. ^ of 24 26. ^f of 63 

19. ^ of 90 23. 4^5 of 50 27. 3^ of 55 

PROBLEMS 

134. Oral 

1. John has $ 25. William has f as many. How 
many has William? How many dollars have both? 
How many more dollars has John than William ? 

2. A gardener has a garden containing 48 square 
rods. He has f of it planted with peas, and ^ of it with 
beans. What part of the garden is planted with peas 
and beans ? How many square yards ? 

Draw a plan of the field, showing the part planted 
with peas ; with beans. 

3. There are 45 pupils in the third grade, and ^ as 
many in the fourth grade. How many are there in both 
grades ? 

4. A cask contains 50 gallons of sirup. If f of it 
is sold for $ 1 a gallon, how much does it bring ? 
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Written 

5. In an orchard there are 384 trees, f of them 
are apple trees ; ^ of them, plum trees ; and the rest 
are pear trees. How many trees of each kind are there ? 

6. A ship's cargo is valued at $8750. The ship 
springs a leak, and ^ of the cargo is thrown overboard. 
What is the loss ? What is the value of what remains ? 
What part of the cargo is left? 

7. A man sells ^ of 228 cords of wood for $ 4 per 
cord. How much does he receive ? 

8. Give the rule for finding a fractional part of a 
number. 

Illustrate the application of the rule by giving and 
solving an example. 

To find what fractional part one number is of another. 
135. Study RecitatTon 

1. 1 is what part of 2 ? Of 3 ? Of 4 ? Of 5 ? Of 
7 ? Of 15 ? Of 20 ? 

To express what fractional part 1 is of any number, 
write 1 as the numerator and the other number as the 
denominator of the fraction. ^ means 1-^8. ^ means 
7-5-8. |- means 8 -$- 4. 

2. 2 is what part of 3 ? Of 5 ? Of 7 ? Of 9 ? Of 
4? Of 8? Of 11? 

3. How do you express what part 2 is of any num 
ber ? Give examples. 
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4. How do you express what part 3 is of any num- 
ber ? 6 ? Give examples. 

136. To express what part any number is of any other 
number. 

Rule : Write the number expressing the part as the numerator 
and the other number as the denominator of the fraction. Or, 
Divide the number expressing the part by the other number. 

In expressing the fractional part one number is of 
another, give the fraction in its lowest terms. 

1. 4 is what part of 8 ? 

Analysis : 1 is | of 8. 4 is |, or ^, of 8. 

Note to Teacher. Require aDalysis until pupils are familiar with it, 
then ask for results without analysis. 

2. 5 is what part of 10? 7. 8 is what part of 14? 

3. 6 is what part of 12? 8. 6 is what part of 15? 

4. 7 is what part of 21? 9. 10 is what part of 15? 

5. 6 is what part of 8? lo. 18 is what part of 21? 

6. 9 is what part of 12? ii. 20 is what part of 24? 

PROBLEMS 
Oral 

137. 1. In the lower half of a window there are 3 
panes of glass in a row ; there are 4 such rows of panes 
in the window. What part of the whole number of 
panes in the window is the number in the lower row ? 
In the two lower rows ? Make other questions and 
answer them. 
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2. John earns $2 a day for 6 days. Henry earns 
$1.50 a day for the same time. Henry's earnings are 
what part of John's ? John's earnings are ho'w many 
times Henry's ? 

3. A farmer tests 32 kernels of corn to see how 
many will grow. 8 kernels fail to grow. What part 
of the whole number of kernels grow ? 

4. Give the rule for finding what fractional part one 
number is of another. Give an example and solve it. 

5. Give an example of finding a fractional part of a 
number. Give the rule. 

138. To find a number when a fractional part of it is given. 

Study Recitation 

1. ^ of a number is 4. f of the number is 2x4, 
or 8. 

2. 8 is I of what number ? 

In example 1, 8 is found by multiplying 4, or ^ of a number, by 
2. If 8 is divided by 2, the quotient, 4, is | of the required 
number. | of the number is 3 x 4 or 12. 

3. A number is divided into 5 equal parts; 3 of 
these parts are 18. What is one of the parts ? What 
is the whole number? 

4. If a number is divided into 5 equal parts, each 
part is what fraction of the number ? 18 is f of what 
number ? 

Analysis : If 18 is f of some number, ^ of that number is ^ 
of 18, or 6. I of the number = 5 x 6, or 30. 
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5. f of a number is 21. What is the number ? 

Analysis by Question and Answer : If 21 is f of a number, 
what is \ of the number ? Answer : ^ of 21, or 7. If 7 is ^ of a 
number, what is the number ? Answer : 4 X 7, or 28. 

To THE Teacher. If, in solving this example, pupils are inclined to say, 
*' If 21 is i of a number, J is J of 21," the teacher should give the example 
without naming the fractional unit, as : "If 21 is 3 of the equal parts of a 
number, what is 1 of these parts ? " When this question is answered, then 
follow with : " If 7 is J of a number, what is the number ? " Then have the 
original example analyzed. 

Analyze the following examples : 

6. 10 is f of what number? 

7. 6 is I of what number ? 

8. 15 is f of what number ? 

9. 21 is ^ of what number? 

10. If 1^ of a number is 14, what is the number ? 

139. To find any number when a fractional part of it is 
known. 

Rule: Divide thepartofthe number given by the numerator of 
the fraction, and multiply the product by the denominator, 

1. 36 is ^ of what number? 36^9 = 4. 10x4 
= 40. 

In the same way solve the following, giving results 
orally: 

2. 24isf of what number? 32? 56? 64? 

3. 28 is I of what number? 35? 56? 63? 

HARVEY*8 AR. I — 15 
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4. 30 is f of what number? 50? 44? 36? 

5. 25 is f of what number ? 55 ? 75 ? 45 ? 

To THE Teacher. Pupils may be required to prove these results by 
finding the fractional part of the number found in each case. 

In example 2, having found the required number to be 27, find f of it 
In this work the pupil is finding a fractional part of a number. 

The work may also be proved by finding what fraction of the whole 
number the given part is. 

In example 2, having found 27, find what fraction 24 is of 27. In this 
case, it is required to find what fractional part one number is of another. 

In the following solve the example given, and in each case, by using tlie 
answer, make two other examples and solve. 

6. 16 is ^ of what number? Aiis. 20. 
What is I of 20? Ans. 16. 
What part of 20 is 16 ? Ans. f . 

7. 24 is f of what number? 

8. 1^ of 36 are how many? 

9. 15 is what part of 24? 

10. What part of 18 is 8? 

11. 22 is f of what number? 

12. What part is 8 of 20? 

Rapid Oral Drill ' 

13. I of 24, 32, 48, 64, 56, 96, 72. 

14. 24 is f of—, fof— . I of—, fof— . 

15. 12 is what part of 16? 18? 20? 22? 32? 

16. foff; off; of^; of | ; of 3^. 

• 17. 8 is f of — . f of — . f of — . I of — . 
18. 2iis^of— . I of—, iof — ? ^of— . 
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DECIMAL FRACTIONS, OR DECIMALS 

140. Study Recitation 

Fractions like l |, ^, 3^, 3^, ^%, in which both 
the numerator and denominator are written, are some- 
times called common fractions. 

Such common fractions as have 10, 100, 1000, or 1 
with any number of O's annexed, as a denominator, are 
also called decimal fractions. 

Decimal fractions may be written by writing the 
numerator at the right of the decimal point (.) with- 
out writing the denominator, and when so written, may 
be called decimals. 

In writing a decimal there must be as many figures 
at the right of the decimal point as there are O's in the 
denominator, when it is written as a common fraction ; 
if there is not this number of figures in the numerator, 
the required number is made up by placing O's at the 
right of the decimal point before the numerator is writ- 
ten. 

The decimal fractions below are first written as com- 
mon fractions, to show the number of figures in the 
numerator and the number of O's in the denominator. 
Below this, they are written as decimals, showing the 
»ame number of figures in the decimal as there are O's 
in the denominator, and showing as many O's at the right 
of the decimal point as the number of O's in the denomi- 
nator exceeds the number of figures in the numerator. 
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1 7 


25 


5 


1 


15 235 


10 10 


100 


100 


1000 


1000 1000 


.1 .7 


.25 


.05 


.001 


.015 .235 


2 


47 




365 


1248 


10000 


10000 




10000 


10000 


.0002 


.0047 




.0365 


.1248 


5 






325 


7248 


1000000 




1000000 


1000000 


.000005 




.000325 


.007248 



Learn the names of decimal places, or orders, at the 
right of the decimal point, as given below. 



£-o Sv'o 2 

c c o c c = 

® 3 ^ O 3 ~ 

•5; 

.25 

.172 

.2568 

.14795 

.234652 



How many figures are required to write tenths, hun- 
dredths, thousandths, ten-thousandths, hundred-thou- 
sandths, millionths? 

Name the first order at the right of the decimal 
point ; the 3d ; the 6th ; the 4th ; the 2d ; the 5th. 



To THE Teacher. In writing decimals, the chief difficulty 

occurs when pupils are required to write several numbers so that 

units of the same denomination shall be in the same column. 

To avoid this difficulty, the pupil should know before beginning to write 

any decimal, how many figures are required to write the numerator as a whol^ 

number; how many places there are in the decimal ; how many O's there are 

between the decimal point and the numerator. 

The order in writing should be : the decimal point first ; the O's, if any, 
next ; the numerator last. 



DECIMAL FRACTIONS, OR DECIMALS 229 

141. Drill 

Whole Numbers. — How many figures are required to 
write units? Tens? Thousands? Hundred-thousands? 
Hundreds ? Millions ? 

How many figures are required to write thirty- 
seven ? Two hundred eight ? Four hundred seventy- 
five? Ten thousand six hundred eighty-one? Five 
million seven hundred fifty-six thousand two hundred 
forty-six ? 

Decimals. — How many figures are required to write 
tenths ? Thousandths ? MDlionths ? Hundredths ? 
Ten-thousandths ? Hundred-thousandths ? 

How many figures are required to write eight 
tenths? Fifteen hundredths? Seven hundredths? One 
hundred thirty-five thousandths? Eight thousanths? 
Five hundred twenty-six ten-thousandths ? Thirty- 
five hundred-thousandths ? Two hundred fifty-seven 
millionths ? 

Read and add : 

.1 

In the sum, beginning with the first order, give the 
.005 value of the figure in each order, thus : 1 tenth, 3 hun- 

.0006 dredths, 5 thousandths, etc. 
.00008 Read the entire sum. 

.000004 
.135684 
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WRITING AND READING DECIMALS 

142. To write decimals : 

Rule : Write as many O's at the right of the decimal point cw the 
number of 0'« in the denominator exceeds the number of figures in 
the numeraioTj and follow with the numerator. 

Study Recitation 

1. Write twenty-five hundredths. 

How many figures does it take to write twenty-five? 
How many figures does it take to write hundredths ? 
As the number of figures is the same in both cases, write the 
decimal point with 25 at the right. Thus, .25. 

2. Write two hundred fifty-six millionths. 

How many figures are required to write two hundred fifty-six ? 
How many figures are required to write millionths ? 
How many ciphers must be used at the right of the decimal 
point ? 

143. To read decimals. 

E-ULE : Read the decimal as through it were a whole number and 
give it the name of the right-hand order^ 

05 is read, five, because a at the left of a whole number has 
no value; for the same reason 00015 is read,^^een; 000241 is 
read two hundred forty-one. 

In the decimal .05, the name of the right-hand order is hun- 
dredths ; the decimal is read 5 hundredths. 

In the decimal .00015, the name of the right-hand order is 
hundred-thousandths; the decimal is read 15 hundred-thou- 
sandths. 

The decimal .000241 is read, 241 millionths. 
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231 



Write the following decimals, one under the other, 
placing units of the same order in the same column. 
Add: 

1. 5 tenths; 25 thousandths ; 156 thousandths; 275 
ten-thousandths. 

2. 27 millionths; 350 hundred-thousandths; 27 
thousandths; 4 hundredths. 

3. One thousand hundred-thousandths ; ten thousand 
six hundred one millionths; nine thousand eight hun- 
dred seventy-five hundred-thousandths ; ninety-eight 
millionths ; three hundred seven ten-thousandths ; five 
tenths. 

4. Two hundred ten-thousandths ; nine hundred 
eighty-four millionths; nineteen thousandths. 

5. 3074 millionths; 363 ten-thousandths; 125 thou- 
sandths ; 24 hundredths ; 5 tenths. 

Read the following decimals : 



6. 


7. 


8. 


9. 


.05 


.27 


.85664 


.2706 


.0005 


.328 


.472834 


.34056 


.00075 


.04868 


.275 


.12545 


.023 


.2056 


.0006 


.980734 


.07805 


.20050 


.00008 


.0046 


.27506 


.206375 


.000009 


.7805 



Add, and read the sums. 

To THE Teacher. For further drill in writing decimals, the teacher may 
dictate the above decimals and require pupils to write them. 
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A mixed decimal is a whole number and a decimal 
combined. 

The mixed decimal 2.27 is read two and twenty-seven 
hundredths ; the mixed decimal 24.056 is read twenty- 
four and fifty-six thousandths ; the mixed decimal 5.8 
is read five and eight tenths. 

In reading mixed decimals, read the whole num- 
ber first, add the word "and," then read the decimal, 
as: 256.008, read, two hundred fifty-six and eight 
thousandths. 

Read the following mixed decimals : 

10. 11. 12. 13. 

2.028 27.027 375.0486 1256.078 

3.004 39.0039 278.24 10450.0342 

15.15 256.0256 506.0506 20005.00456 

Add, and read the sums. 

144. To change the denomination of a decimal : 

•^^ ^1^ "^h What is the effect of annexing 
.500 =1^0% ~i ciphers to a decimal ? 
•5000 = ^^^ = 1 

Change : Change to the same denomination : 

1. .3 to thousandths 4. .027 

2. .27 to thousandths 5. .55 

3. .105 to ten-thousandths 6. .0048 

7. How are decimals changed to the same denomina- 
tion? 
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REDUCTION OF DECIMALS 

145. To reduce a decimal to a common fraction in its lowest 

terms. 

Study Recitation 

1. Reduce .75 to a common fraction in its lowest terms. 
Express the decimal as a decimal fraction, 
.75 = Yjy^ = 1^ tVtt- 'J'^^'^i divide both numerator and denomi- 
nator by 25. Or, divide both numerator and 
denominator by 5 and divide both terms of the resulting 
fraction by 5. 

Rule : Write the denominator of the decimal underneath the deci- 
mal. Remove the decimal point and reduce the fraction to its lowest 
terms. 



Reduce the follow 


ing 


decimals to 


common 


fractions 


in lowest terms : 










2. 


.5 


14. 


.375 


26. 


.3125 


3. 


.4 


15. 


.625 


27. 


.5625 


4. 


.25 


16. 


.875 


28. 


.0375 


5. 


.75 . 


17. 


.555 


29. 


4375 


6. 


.30 


18. 


.125 


30. 


.0625 


7. 


.20^ 


19. 


.150 


31. 


.8125 


8 


.10^ 


20. 


.225 


32. 


.0875 


9. 


.35 


21. 


.700 


33. 


.6875 


10. 


.40 


22. 


.025 


34. 


.0125 


11. 


.45 


23. 


.075 


35. 


.1975 


12. 


.50 


24. 


.235 


36. 


.1425 


13. 


.55 


25. 


.485 


37. 


.3625 
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ADDITION AND SUBTRACTION OF DECIMALS 

146. Rule : Write the decimals so that units of the same order 
stand in the same column. Add or subtract as in whole numbers, 
placing the decimal point in the result under the decimal points above. 

Add : Read the numbers to be added and the sums : 



1. 


2. 


3. 


.275 


.4 


25.3 


.056 


.0045 


1.75 


.2346 


.321 


3.046 


.105 


.00065 


.2507 


.30852 


.278 


15.003 


ract : Read minuend, subtrahend, and diffe 


4. 


5. 


6. 


2.0005 


25.34 


.9437 


.2316 


1.275 


.72891 


7. 


8. 


9. 


35.04 


1.027 


5. 


2.163 


.9863 


2.356 



Review drill in writing decimals on pp. 230, 231. 

10. Find the sum of twenty-five thousandths, three 
hundred four ten-thousandths, five hundredths, eighteen 
ten-thousandths. 

11. Find the sum of 25 millionths, 305 ten-thou- 
sandths, 28 thousandths, 89 thousandths, 8 tenths. 
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12. Subtract four millionths from five thousandths. 

13. Find the difEerence between 25 and 25 hundredths. 

14. Subtract one thousandth from one tenth. 

15. The sum of two numbers is 25 (.125) ; one of them 
is 7 (.018). What is the other? 

Having the sum of two numbers and one of them 
how can you find the other ? 

16. Write for addition five decimals, each having a 
different number of decimal places. Read the decimals, 
add them, and read the sum. 

17. 5.7 + 28.15 + 275.0463 + 198.25 - 21.32 = ? 

18. Give the rule for multiplication of decimals. 

19. Give the rule for writing decimals. 

20. Give the rule for reading decimals. 

21. Give the rule for reducing a decimal to a common 
fraction in its lowest terms. 

22. What is a decimal ? 

23. What is a fraction ? 

24. Beginning with 1 add 6's to 100. 

25. Beginning with 2 add 7's to 100. 

26. Beginning with 3 add 8's to 100. 

27. Beginning with 4 add 9's to 100. 
28 Beginning with 6 add 4's to 100. 

To THE Teacher. Continue the drill work in addition by substituting 
other numbers for 1, 2, 3, 4, and 6, in the above examples. Aim to develop 
accuracy and rapidity. Time pupils to see how quickly they can perform one 
or more of the examples given. 
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MULTIPLICATION OF DECIMALS 

147. Rule : Multiply as in whole numbers, and point off as 
many decimal places in the product as there are decimal places in 
both multiplier and midtiplicand, prefixing ciphers if necessary. 

1. Multiply .025 by .05, Operation : .025 

.05 



Multiply : 



.00125 



2. 3. 4. 5. 6. 7. 8. 

.275 1.05 27.05 .256 3.75 125 .256 

.15 .08 .04 1.8 .004 .004 .001 



9. What is the value of 8.5 tons of hay at $ 7.50 
per ton? 

10. At $ .75 a day, how much will a boy earn in 4J 
days ? Change 4^ to a mixed decimal. 

11. A field is 25.5 rods long, and 18.25 rods wide. 
How many square rods are there in the field? How 
many rods of fencing will it take to inclose the field ? 
Work in two ways. 

12. How many more rods of fencing will it take to 
divide the field into four oblong fields ? Draw a figure 
showing how you have divided the field, and the 
additional fencing required. 

13. A cubic foot of water weighs 62.5 pounds. How 
much do 9.25 cubic feet weigh ? 
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148. To multiply a decimal by 10 ; 100; 1000, etc. 



.25 


X 


10 = 


. 2.50 


= 


2.5 


.043 


X 


10 = 


0.430 


= 


.43 


.562] 


. X 


10 = 


5.6210 


= 


5.621 


.5 


X 


100 = 


50.0 


= 


50. 


2.75 


X 


1000 = 


2750.00 


= 


2750. 


4.8 


X 


100 = 


480.0 


= 


480. 



Notice that in every case the product can be obtained, without 
performing the multiplication, by removing the decimal point in 
the multiplicand as many places to the right as there are ciphers 
in the multiplier, annexing ciphers if necessary. 

Multiply the following numbers by 10 ; by 100 ; by 

1000. 

1. 7.5 .25 

2. .0003 20. 

3. 98.7 11.6 

4. 1.003 25.6 

5. .501 4.001 

6. .004 13.75 

7. Give the rule for multiplication of decimals. 

8. Give the rule for writing decimals. 

9. Give the rule for reading decimals. 

10. Give the rule for reducing a decimal to a common 
fraction in its lowest terms. 

11. What is a decimal ? 

12. What is a fraction ? 



.157 


25.06 


.046 


2.03 


1.003 


150.3 


40.009 


10.05 


50.067 


1.005 


3.02 


.1005 
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DIVISION OF DECIMALS 
149. When the divisor is a yrhole number. 
Study Recitation 

If 32 is divided by 4, the quotient is 8. If the 
quotient, 8, is multiplied by 4, the product, 32, is the 
same as the dividend. 

The product of the divisor and quotient always gives 
the dividend; the dividend, therefore, has as many 
decimal places as there are decimal places in both the 
divisor and quotient. If the divisor is a whole number, 
the quotient has as many decimal places as the dividend. 

Illustrations : 

4 )2.4 4 )2.36 4 ).5268 12 )27.984 

.6 .59 .1317 2.332 

In the above examples, the decimal point of the quotient is 
placed below the decimal point in the dividend before beginning 
the division. The first quotient figure is placed below the right- 
hand figure in the first partial dividend, and the other quotient 
figures below succeeding figures of the dividend. 

4 ).24 4 ).0036 12 ).1104 12 ).0036 

.06 .0009 .0092 .0003 

In the above examples, the decimal point of the quotient is 
placed below the decimal point in the dividend before beginning 
the division. A is placed below each figure of the dividend 
from the left until the last figure of the first partial dividend is 
reached; below this figure, the first significant figure of the quo- 
tient is placed, and the other figures in the quotient are placed in 
order below the remaining figures of the dividend. 
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Divide, placing the decimal point in the quotient 
before beginning the division, and prove the correct- 
ness of the work by multiplying the quotient by 
the divisor: 



1. 


8)3.84 


7. 


6) .276 


13. 


21)4.431 


2. 


8)38.4 


8. 


9).1152 


14. 


32).1184 


3. 


9)2.457 


9. 


11).1001 


15. 


42).2688 


4. 


7)326.9 


10. 


4).0028 


16. 


18).0126 


5. 


12)26.04 


11. 


5).0275 


17. 


16).0032 


6. 


11)22.11 


12. 


8).0224 


18. 


14).0O28 



150. When the divisor is a decimal, or a whole number and 
a decimal. 

Study Recitation 

When the divisor is a decimal, or a whole number 
and a decimal, make it a whole number by moving 
the decimal point to the right of the right-hand figure, 
and move the decimal point in the dividend as many 
places to the right as it has been moved in the 
divisor. 

.4)2.68 Make the divisor a whole number by moving 

the decimal point to the right of the 4, or one 
place to the right ; move the decimal point in the dividend one 
place to the right, or to the right of 6 ; thus, .4.)2.6.8 

When the decimal point is moved, extend the original decimal 
points downward in a short line, to show where they were in the 
example as given at first. 
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.24). 048 Make the divisor a whole number ; thus, 24 

Move the decimal point in the dividend two 
places to the right ; thus, .04.8 

.275)5.78 The example becomes .24.).04.8 

^ Make the divisor a whole number; thus, 

.275 Move the decimal point in the dividend three places to 
the right. As there are only two decimal places in the divi- 
dend, annex a 0, making three places ; thus, 5.780 

The example becomes ^275.)5^780 

0*s may be annexed to a decimal without changing its value. 
In moving the decimal point to the right in the dividend, if there 
are not enough places, annex the O's to make required number 
of decimal places. When the last figure of the dividend has been 
used, if the division is not exact, the remainder may be written 
as a remainder is written in division of whole numbers, or O's may 
be annexed and the division may be continued as far as may be 
desired. 

In the following exercise, first change all the divisors 
to whole numbers, and make corresponding changes in 
the dividends ; then divide. 

Written 

1. .27)754.65 changed as directed becomes 

.27.)754^65 

2. 11.5)46 3. 24.75)99 4. 4.125)35.0625 s. 7.5)18 

Perform the indicated division : 

6. .66-^.015 8. 5.2^.005 lo. 12.75-5-2.5 

7. 1.69^.0013 9. .84^1.2 ii. 3.91-h1.7 
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12. 17.5)40.25 15. .0115)80.5 is. .125)8.75 

13. 4.2)4704 16. .84)9.408 i9. 8.44).633 

14. 4.425).2832 17. .032)25.6 20. 8.75)3.85 

PROBLEMS 
151. Written 

1. A boat goes at the rate of 17 (7.25) miles per hour. 
In how many hours will it go 85 (65.25) miles ? 

2. At $.37 per bushel, how many bushels of potatoes 
can be bought for $4.81? 

In multiplying or dividing a number expressing dollars and 
cents, treat the number as 9. mixed decimal. 

3. Into how many building lots, each containing .125 
of an acre, can 9 acres be divided ? 

4. If the average rainfall is 2.72 inches per month, 
in how many months does the rainfall amount to 32.64 
inches ? 

5. If a boy earns $ 12.25 a week, in how many 
weeks will he earn $122.50? 

6. If 9 tons of soft coal cost $ 32.62|, how much will 
1 ton cost? 

7. Write 15^ (3^) as a decimal of a dollar. Write 
62^ as a decimal of a dollar. 

8. How many yards of carpeting at $ 1.75 a yard, 
can be bought for $ 87.50? 

9. If a train travels .6 of a mile a minute, how many 
minutes will it take to travel 20.4 miles ? 

HARYBT^S AH. I — 16 
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152. To divide a decimal or a whole number by 10^ 100, or 
1000, or 1 with any number of ciphers annexed. 

1. How is a decimal multiplied by 10, 100, 1000, 
etc.? See p. 237. 

2. Multiply the following decimals by 10: 2.5; 
.27"; 3.105. If each of the products is divided by 10, 
what are the quotients ? What is the shortest way of 
dividing by 10? 

3. Multiply the following numbers by 100: 3.56; 
2.7 ; 1.03. If each of the products is divided by 100, 
what are the quotients ? How is a decimal divided by 
100? By 1000? 

4. How do we multiply a decimal by 1 with any 
number of ciphers annexed ? 

5. How do we divide a decimal by 1 with any num- 
ber of ciphers annexed ? 

Any whole number may be written with a decimal 
point at the right of units ; thus, 25. ; 375. ; 123. 

Whole numbers may be divided by 10, 100, 1000, 
etc., in the same way as decimals. 

Divide by 10 ; by 100 ; by 1000 : 



6. 


2.78 


50.4 


5.675 


25 


5275 


7. 


10.07 


2.9 


27.80 


275 


470.5 


8. 


253 


275 


27.15 


126 


126.5 


9. 


25.3 


27.5 


271.5 


22.6 


12.65 


10. 


2.53 


2.75 


2.715 


1.26 


1.265 
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153. To reduce a common fraction to a decimal. 

Rule : Divide the numerator by the denominator. 

Study Recitation 

1. Reduce f to a decimal. 

1 = 3^4 = 4 )3.00 What must be done to 3 before it 

.75 ^^^ ^® divided by 4 ? 
After annexing two O's, divide as in § 150. The answer is .75. 

2. Reduce f to a four-place decimal. 

7)4.0000 Since ^=4-h7 we annex four O's and divide as 

5714— indicated. 

Reduce to decimals, not beyond four places : 

3. i 6. i 9. I 12. I 15. I 
4- J 7-1 10. ^ 13. f 16. ^ 
5. 1 8. I 11. xV 14. 3?6 17. if 

BILLS 

154. When one person buys goods from another, the 
seller makes out' a statement of the amount and 
value of the goods of each kind, the total value of the 
goods, and the date of the sale, and gives this statement 
to the buyer. Such a statement is called a bill or invoice. 

A debt is something one owes to another. 

The debtor is the person who owes the debt. 

The creditor is the person to whom the debt is owed. 

The buyer is debtor to the seller for the value of the 
goods bought. The seller is the buyer's creditor for the 
value of the goods sold. 
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1. Mrs. John Smith bought of Carter & Co., of Chi- 
cago, Apr. 10, 1908, 8 yd. of silk @ $2.48; 9 collars 
@ 25^; 6 pr. of shoes @ $3.25; 3 pr. of gloves @ 
$1.75, and received the following bill: 

Chicago, III., Apr. 10, 1908. 
Mrs. John Smith 

Bought of Carter & Co. 



Apr. 



10 



8 yd. Silk 

9 Collars 

6 pairs Shoes 
3 pairs Gloves 



@$2.48 
@ .25 
@ 3.25 
@ 1.75 



19 


84 


2 


25 


19 


60 


5 


25 


46 


84 



Received Payment, 

Carter & Co. 

The words " Received Payment," with the name of 
the firm selling the goods, show that the goods were 
paid for. 

The above is a receipted bill. 
2. James Johnson, 

Bought of Wm. Smith & Sons. 

5 lb. Coffee @ 30^ 

8 lb. Dried Beef @ IQ^ 

12 lb. Sugar @ 6^ . 

2 lb. Starch @ 12^ 



Received Payment, 
Wm. Smith & Sons. 

Find the cost of each item, and fill it in at the right. 
What is the amount of the bill ? 
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3. Suppose James Johnson on the same day bought 
of Anderson & Co., dry goods merchants, the following 
articles: 12 yd. cotton cloth @ 7^ per yard; 5^ yd. 
silk @ $1.20 per yard; 8f yd. ribbon @ 12^ per 
yard. 

Make out and receipt this bill, following form 1. 

Make out and receipt bills for the following : 

4. A. L. Wilson bought of Kruse & Co., Kansas City, 
Mo., Jan. 5, 1909, 25 lb. of bacon @ 15^; 25 lb. of 
lard @ 13^; 9^ lb. of sausage @ 18^. 

In the above bill, which party owes a debt? To 
which party is the debt owed? Who is the debtor? 
Who is the creditor? 

5. John Smith, a gardener, works 3 days for Henry 
Jones @ $1.50 per day; he furnishes 10 packages of 
garden seed @ 10 ^ each; a hoe @ 75^, and pays a man 
$ 1.25 for plowing the garden. 

6. You buy from James Peterson on the day your 
school opens this year, a geography for $1.25; an 
arithmetic for 60^; a speller for 25^; 3 lead pencils 
for 10^; 2 pads of paper @ 5^ each. 

Give results orally : 



7. 


l+i=? 


f+i=? 


f +l=? 


f +4=? 


8. 


f-i=? 


t-i=? 


A-l=? 


TV-i = ? 


9. 


fx|=? 


Hx|- = ? 


f x| = ? 


Axi=? 


10. 


f-f=? 


H-f=? 


3^-1=? 


i^j-i=? 
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155. DENOMINATE NUMBERS 

An abstract number is a number used without refer- 
ence to any particular thing; as, 4, 6, 8, 20. 

A concrete number is a number used with the name of 
some thing ; as, 4 bushels, 6 horses, 8 apples, 20 pounds. 

A denominate number is a concrete number used with 
the name of some unit of measurement; as, 4 ounces, 
6 hours, 8 feet, 20 pounds. 

156. DRY MEASURE 

Dry measure is used in measuring different kinds of 
vegetables, fruits, and other dry commodities. 

Table 
2 pints (pt.) = 1 quart (qt.) 
8 quarts = 1 peck (pk.) 
4 pecks = 1 bushel (bu.) 

Oral 

1. How many pints equal 2 qt.? 4 qt.? 9 qt.? 7 qt.? 

2. How many quarts equal 8 pt.? 12 pt.? 24 pt.? 
14 pt.? 

3. How many quarts equal 4 pk.? 6 pk.? 9 pk.? 
12 pk.? 

4. How many pecks equal 16 qt.? 24 qt.? 48 qt.? 
32 qt.? 

5. How many pecks equal 8 bu.? 2 bu.? 12 bu.? 
9bu.? 
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6. How many bushels equal 16 pk. ? 32 pk. ? 
12 pk. ? 

7. How many quarts = ^ pk.? How many pints? 

8. How many pecks = 3 bu.? 3 bu. 2 pk.? 

9. How many bushels and pecks = 9 pk.? 13 pk.? 

10. How many quarts = 5 pk.? 5 pk. 5 qt.? 7 pk.? 

11. How many pecks and quarts = 17 qt.? 23 qt.? 

12. How many quarts = 4 pk.? 

Analysts. — 1 pk. = 8 qt. 4 pk. = 4 times 8 qt. = 32 qt. 

13. How many bushels = 17 pk.? 

Analysis. — 4 pk. = 1 bu. 17 pk. = as many bushels as 4 is 
contained times in 17, or 4^ bu. = 4 bu. 1 pk. 

14. How many quarts = 3 pk. 5 qt.? 

Analysis. — 1 pk. = 8 qt. ; 3 pk. = 3 times 8 qt., or 24 qt. 24 
qt. -h 5 qt. = 29 qt. 

Require analysis of examples 1-11 to secure accuracy and 
readiness of statement of operations. 

15. How do we reduce bushels to pecks? Pecks to 
bushels ? Pecks to quarts ? Quarts to pecks ? Quarts 
to pmts ? Pints to quarts ? 

It is not a sufficient answer to these questions to say " multi- 
ply" or "divide." 

Written 

In the table of Dry Measure, what is the lowest 
denomination ? The highest ? By what operation is a 
number of one denomination changed to a lower denomi- 
nation ? To a higher denomination ? 
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In the reduction of denominate numbers, decide in 
order, whether the reduction is to a lower or to a higher 
denomination; whether the operation is multiplication 
or division; by what number to multiply or divide. 
Perform the required operation. 

Reduce : 

16. 5 bu. to pecks ; 25 bu. to pecks ; 198 bu. to pecks. 

17. 3 qt. to pints ; 38 qt. to pints ; 59 qt. to pints. 

18. 4 bu. 3 pk. to pecks ; 24 bu. 3 pk. to pecks. 

19. 49 qt. to pecks ; 95 pt. to quarts ; 287 qt. to peeks. 

20. Reduce 8 bu. to pecks, the pecks to quarts, and 
the quarts to pints. 

Give results orally and rapidly : 

21. 5 X 16, 7 X 14, 8 X 23, 9 X 47, 8 X 24. 

22. 7 X 32, 5 X 64, 7 X 56, 8 x 29, 5 x 63. 

23. 68 ^ 8, 127 -^ 9, 256 ^ 8, 324 -^ 4, 250 -^ 5. 

24. 79 -^ 6, 56 -^ 4, 144 -^ 8, 272 -^ 9, 345 -^ 9. 

157. LONG MEASURE 

Long measure is used in measuring length or distance. 
Long measure is sometimes called linear measure. 

Table 
12 inches (in.) = 1 foot (ft.) 
3 feet = 1 yard (yd.) 

5^ yards or 16^ ft. = 1 rod (rd.) 
320 rd. 1 

1760 yd. [ =1 mile (mi.) 

5280 ft. J 
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Oral 

1. How many inches = 2 ft.? 5 ft.? 3 ft.? 7 ft. ? 

2. How many feet = 3 yd. ? 7 yd. ? 2 yd. ? 12 yd. ? 

3. Howmany feet=36 in. ? 60 in.? 96 in.? 

4. How many yards = 12 ft. ? 18 ft. ? 27 ft. ? 

5. How many inches = 1 yd. ? 6 ft. ? 2 yd. ? 

6. How many inches = 1 ft. 8 in. ? 2 ft. 3 in. ? 

7. How many feet = 2 yd. ? 2 yd. 2 ft. ? 3 yd. ? 

8. How many feet and inches = 26 in. ? 39 in. ? 

9. How many yards and feet = 17 ft. ? 26 ft. ? 
Lo. How many rods = ^ mi. ? J mi. ? ^ mi. ? 

11. How many feet = 2 rd. ? 2 rd. 10 ft. ? 

12. What part of 1 ft. are 6 in. ? 8 in. ? 4 in. ? 

13. What part of 1 yd. is 1 ft. ? What part of 1 yd. 
are 2 ft.? 1^ ft. ? 

14. What part of 36 in. are 18 in.? 20 in.? 30 in.? 

15. What part of 1 yd. are 1 ft. 6 in. ? 2 ft. 6 in. ? 



10. 

11. 



Written 

16. How many yards = 27 ft. ? 270 ft. ? 455 ft. ? 

17. How many yards and feet =32 ft.? 325 ft.? 

18. How many feet and inches = 38 in.? 386 in.? 

19. How many feet = 5 yd. 2 ft. ? 25 yd. 2 ft. ? 
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20. How many feet = 2 rd. ? 7 rd. ? 9 rd. ? 

21. How many yards = 3 rd.? 5 rd.? 8 rd.? 

22. How many rods= 16| yd.? 
Operation : 16^ -«- 5^ = 3. 

23. How many rods = 18 yd. ? 27^ yd. ? 42 yd.? 

24. How many rods = 33 ft. ? 
Work: 33-^16^ = 2. 

25. How many rods = 128 ft. ? 148^ ft. ? 198 ft.? 

26. How many rods = 2 mi.? 3 mi. 120 rd.? 

27. How many rods = 3^ mi. ? 2^ mi. ? 5f mi. ? 

28. Find the sum of the numbers from 1 to 13 
inclusive. 

29. Subtract 397 from 2464, successively, until the 
remainder is less than 397. What is the remainder? 

30. Reduce a fraction to its lowest terms, and give 
the rule. 

31. .Reduce a mixed number to an improper fraction, 
and give the rule. 

32. Reduce an improper fraction to a mixed number, 
and give the rule. 

33. Change a fraction to another fraction of a higher 
denomination, and give the rule. 

34. What is a mixed number ? An improper 
fraction ? When is a fraction in its lowest terms ? 



LIQUID MEASURE 251 

What is a multiple? A commoii multiple? Least 
common multiple ? What is a prime number ? Give 
the prime numbers J)elow 20. 

LIQUID MEASURE 

158. Liquid measure is used in measuring liquids. 

Table 

4 giUs (gi.) =1 pint (pt.) 
2 pints = 1 quart (qt.) 
4 quarts 

8 pints = 1 gallon (gal.) 
32 gills J 

Note. The pint and quart measures used in measuring 
liquids are a little smaller than the pint and quart measures in 
Dry Measure. The actual measures should be compared. 

Oral 

1. How many gills = 2 pt. ? 4 pt. ? 9 pt. ? 

2. Reduce to pints : 20 gi. ; 36 gi. ; 48 gi. 

3. Reduce to gills : 5 pt. 2 gi. ; 8 pt. 3 gi. 

4. How many quarts = 8 pt. ? 16 pt. ? 24 pt. ? 

5. How many quarts = 7 gal. ? 9 gal. ? 12^ gal. ? 

6. Reduce to pints : 7 qt. ; 7 qt. 1 pt. ; 5 qt. 1 pt. 

7. Reduce to pints and quarts : 9 pt. ; 19 pt. 

8. Reduce to quarts : 4 gal. ; 4 gal. 2 qt. ; 3 gal. 

9. Reduce to quarts and gallons : 27 qt. ; 13 qt. 
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10. What part of 1 pt. is 1 gi. ? Are 3 gi. ? 2 gi. ? 

11. 1 qt. is how many pints ? What part of a quart 
are 3 gi. ? 5 gi. ? 

12. What part of 5 qt. are 5 pt. ? 10 pt. ? 8 pt.? 

13. How many pints = 1 gal.? What part of a gallon 
are 3 pt. ? 

Written 

14. Reduce 27 gal. 3 qt. to quarts. 

gal. qt. 

^ 7 + 3 Analysis : There are 4 qt. in 1 

4 gal.; in 27 gal. there are 108 qt.; 

l08, number of qt. 108 qt. + 3 qt. = 111 qt. 

3qt. ' 
111 qt. 

15. Reduce 57 qt. 1 pt. to pints. 

16. Reduce 257 qt. to gallons. 

17. How do we reduce gallons to quarts ? Quarts to 
pints ? Pints to quarts ? Quarts to gallons ? Gills to 
pints ? Pints to gills ? 

18. By what operation is a denominate number re- 
duced to a lower denomination ? To a higher denomi- 
nation ? 

19. Give the table of Dry Measure ; of Long Measure ; 
of Liquid Measure. 



i 
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SQUARE MEASURE 

169. Square measure is used in measuring surfaces. 
A square is a surface bounded by four 
equal lines, and having four square 
comers. The lines at the corners make 
right angles. The figure at the right 
has four equal sides and four right 
angles or square corners. It is a square 



One 

Square Inch 

1 sq. in. 



As each side is 1 in. long, the surface inside the lines 
is a square inch. 

A square inch is a square surface 1 in. long and 1 
in. wide. 

A square foot is a square surface 1 ft. long and 1 
ft. wide. 

A square yard is a square surface 1 yd. long and 1 
yd. wide. 

Draw each of these squares on the board. 
Divide the square foot into square inches. 
Divide the square yard into square feet. 
A square rod is a square surface 1 rd. long and 1 rd. 
wide. With a tape measure or a line 1 rd. long, lay 
out a square rod on the floor of the schoolroom and one 
on the school grounds. 

Table 
144 square inches (sq. in.) = 1 square foot (sq. ft.) 

9 square feet = 1 square yard (sq. yd.) 

30\ square yards = 1 square rod or perch (sq. rd.) 

160 square rods = 1 acre (A.) 

640 acres = 1 square mile (sq. mi.) 
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Oral 

1. How many square feet= 5 sq. yd.? 6 sq. yd.? 

2. How many square yards = 27 sq. ft.? 81 sq. ft.? 

3. How many square inches = ^ sq. ft.? J sq. ft.? 

4. 12 sq. in. are what part of a square foot? 

5. 24 sq. in. are what part of a square foot? 

6. 3 sq. ft. are what part of a square yard? 

7. 7 sq. ft. are what part' of a square yard? 

8. How many square rods equal ^ A.? |^ A. ? 



I A.? 



( 

-4-- 



I 

I 



I 
-4-- 



Study Recitation 

If this figure is 7 in. 
long and 4 in. wide, how 
many square inches are 
there in the upper row 
of squares? How many 
inch rows are there ? How 



many square inches are there in its surface ? 

If there are 28 sq. in. in the surface of the rectangle, 
and it is 4 in. wide, how long is it ? If a strip 1 in. 
long is marked off across one end of the rectangle, how 
many square inches are there in its surface ? For each 
inch of length of the rectangle, how many square inches 
are there ? 

How many square inches are there in the area of the 
rectangle ? In one inch of its length how many square 
inches are there? Knowing the area of the rectangle 
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in square inches, and the number of square inches in 

I in. of the length of the rectangle, how can you find 
the length ? 

Written 

9. How many square inches = 7 sq. ft. ? 9 sq. ft. ? 

10. How many square feet = 45 sq. yd.? 7 sq. yd.? 

11. How many square yards and square feet =65 
sq.ft.? 278 sq.ft.? 356 sq.ft.? 215 sq.ft.? 

12. How many square inches = 3 sq. ft., 27 sq. in. ? 

13. A floor is 16 ft. wide and 20 ft. long. How many 
square feet are there in its surface ? How many square 
yards ? 

14. A garden is 6 rd. long and 4 rd. wide. How many 
square rods are there in its area? How many square 
feet in its area ? 

15. If the garden is laid out in beds 1 rd. long and 

II ft. wide, how many such beds are there in the gar- 
den ? Show by diagram. 

CUBIC OR SOLD) MEASURE 
Study Recitation 

160. Cubic measure is used in measuring solids. 

A solid with square corners, and 1 inch long, 1 inch 
wide, and 1 inch high is a cubic inch. 

Show that on a square foot along one side, 12 cubic 
inch blocks can be placed in a row. 
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What are the .dim ensions of the solid formed by the 
12 cubic inch blocks ? 

Show the nmnber of rows of 12 blocks laid side by 
side, required to cover the square foot surface. 

What are the dimensions of the solid thus formed ? 
How many cubic inch blocks are there in this solid ? . 

If another layer of blocks in rows is placed so as to 
cover the first layer entirely , what will be the dimensions 
of the solid thus formed ? 

How many cubic inch blocks will this solid contain ? 

If a third layer is placed upon the other two layers, 
what will be the height of the solid thus formed? 
What its length and breadth ? How many cubic inch 
blocks does it contain? How many blocks are there 
in each layer ? How many such layers must there be 
to make the solid 1 ft. high ? How many cubic inch 
blocks are there in the solid 1 ft. long, 1 ft. wide, and 
1 ft. high ? 

A solid 1 foot long, 1 ft. wide, and 1 ft. high is 
a cubic foot. 

Show the number of cubic foot blocks that must be 

placed upon a square yard surface to make a solid 3 ft. 

long, 3 ft. wide, and 1 ft. high ; 2 ft. high ; 3 ft., or 1 yd. 

high. A solid 1 yd. long, 1 yd. wide, and 1 yd. high 

is a cubic yard. 

Table 

1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 
27 cubic feet = 1 cubic yard (cu. yd.) 

128 cubic feet = 1 cord (cd.) 
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A pile of wood 8 ft. long, 4 ft. wide, and 4 ft. high 
is 1 cd. 

Oral and Written 

1. How many cubic inches are there in a solid 3 ft. 
long, 1 ft. wide, and 1 ft. high ? 

2. How many cubic feet equal 18 cu. yd. ? 

3. A pile of 2 ft. wood is 8 ft. long and 4 ft. high. 
What part of a cord is it ? Solve in two ways. 

4. A pile of 16 in. wood is 8 ft. long and 4 ft. high. 
What part of a cord is it ? 

5. How many cubic feet are there in a solid 4 ft. 
long, 3 ft. wide, and 1 ft. high ? 

How do you find the cubic feet in problem 5 ? 

6. If a solid is 4 ft. long, 3 ft. wide, and 2 ft. high, 
how many cubic feet does it contain ? How do you find 
the result ? 

7. How many cubic feet are there in ^ cd. ? In f 
cd.? In^cd.? 

8. How many cubic feet are there in a room 12 ft. 
long, 10 ft. wide, and 9 ft. high ? 

9. How many square feet are there in the floor? 
In each end ? In each side ? 

10. How many square feet of li nole um will it take to 
cover a floor 12 ft. long by 9 ft. wide ? How many 
square yards? 

HARYBT^B AR. I — 17 
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REVIEW 



161. 1. When the length and breadth of a r ectangu- 
lar surface are given in feet, how do you find the area ? 
Give an illustration. 

2. If the length and breadth of a rectangular field 
are given in rods, how do you find the area ? Illustrate 
by an example. What is the denomination of the 
answer ? 

3. When the number of square rods in a field is 
known, how do you find the number of acres in the 
field ? Give an example to illustrate. 

4. When the number of square feet in the area of 
any surface is given, how do you find its area in square 
yards ? Give an example to illustrate. 

5. When the length and width of a rectangle are 
given in feet, how do you find the number of square 
yards it contains ? Illustrate. 

6. Having the length of a field in rods, how do you 
find its length in feet ? Illustrate. 

7. A room is 5 yd. long and 4 yd. wide. How many 
square yards of carpeting will it take to cover the floor? 

8. A man has a pile of 4-ft. wood, 36 ft. long and 
4 ft. high. If he pays $ .75 a cord for cutting it, how 
much does he pay for cutting the entire pile ? If he 
sells the wood for $ 7.50 per cord, how much does he 
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receive for it ? How much has he left after deducting 
the cost for cutting ? 

9. How many rods == 1 mi. ? How do you find the 
number of feet in this number of rods ? 

10. A man walks 2^ mi. an hour. How many rods 
does he walk in 3 hr. ? 

11. A pail holds 3 gal. 2 qt. of water. How many 
times can a quart measure be filled from the pail ? A 
2-qt. measure ? How many quarts of water will it take 
to fill the pail 4 times ? How many gallons ? 

12. If cream sells at 10^ a pint, how much will a 
milkman receive per quart ? Per gallon ? 

13. If milk sells for 6^ a quart, what is the value of 
a 10-gal. can of milk ? 

14. A man walks 3^ mi. per hour for 3 hr. How 
many rods does he travel ? 

15. How do you reduce gallons to quarts ? Give an 
example and analyze it. 

16. How do you reduce inches to feet ? Feet to yards ? 
Inches to yards ? 

17. How do you reduce yards to feet ? Feet to rods ? 
Miles to rods ? 

18. 7 sq. ft. is what part of 2 sq. yd.? 

19. A surface 2 ft. by 4 ft. is what part of a surface 
4 ft. square ? Work in two ways. 
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20. A surface 3 ft. by 5 ft. is what part of a surface 
6 ft. by 10 ft. ? Show by a diagram and work in two 
ways. 

21. If the length, width, and thickness of a solid are 
given in feet, how do you find the number of cubic feet 
it contains ? Having found the number of cubic feet it 
contains, how do you find the number of cubic yards it 
contains ? 

22. Name the denominations of Long Measure; of 
Square Measure ; of Cubic Measure. 

AVOIRDUPOIS WEIGHT 

162. Avoirdupois weight is used in weighing most 
articles bought and sold by weight. 

Table 

16 ounces = 1 pound (lb.) 

100 pounds = 1 hundredweight (cwt.) 

20 hundredweight ) _. -j^ f^j. /m \ 

2000 pounds ) ^ '^ 

Many scales do not show weight less than 1 oz. Some show 
divisions of the ounce, as ^ or ^ oz. 

Oral and Written 

1. How many ounces =2 lb.? 41b.? 251b.? 181 lb.? 

2. How is a pound reduced to ounces ? 

3. A butcher sells 3 lb. 4 oz. of steak at 20^ per 
pound. How much does he receive for it ? 

4. How many cwt. = 3000 lb.? 2575 1b.? 
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5. How do you reduce pounds to himdredweight ? 
How do you divide by 100 ? 

6. What part of a ton are 100 lb.? 4001b.? 5001b.? 

7. How much will 4500 lb. of hay cost at $8.00 per 
ton? 

8. How much will 1000 lb. of coal cost at $7.50 per 
ton? 

9. A man distributes 15 cwt. of flour among some 
poor families ; to the first family he gives ^ of it, to 
the next ^ of it, and to the next 3 families together 
^ of it. The remainder he divides equally among 5 
families. How many pounds do each of these 5 families 
receive ? Make other questions on the problem. 

MISCELLANEOUS TABLES 

163. Counting Table 

20 things = 1 score 

12 things = 1 dozen (doz.) 

12 dozen = 1 gross 

Paper Table 

24 sheets of paper = 1 quire (qr.) 
20 quires = 1 ream 

Oral 

1. A man's age is threescore years and ten. How 
old is he ? 

2. How much are 6| doz. eggs worth at 12^ a dozen ? 
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3. A dealer buys 2 gross of steel pens. At 10^ per 
dozen, how much do they cost? If he sells the pens at 
1^ each, how much does he gain on the lot ? 

4. If clothespins are bought at 4^ per dozen, how 
much will 5 J gross cost? 

5. A grocer sells 3350 oranges at 30^ a dozen. How 
much does he get for the lot ? 

6. A girl uses 1 qr. of paper every 2 wk. How long 
will it take her to use 1 ream ? 

7. If a boy uses 2 qr. of paper every 2 wk., how 
long will it take him to use 2 reams ? 

time measure 

164* Table 

60 seconds (sec.) = 1 minute (min.) 
60 minutes = 1 hour (hr.) 

24 hours = 1 day (da.) 

7 days = 1 week (wk.) 

12 months (mo.) = 1 year (yr.) 

The common year has 365 da. Leap year has 366 da. 

Learn : " Thirty days have September, 
April, June, and November, 
All the rest have thirty-one, 
Save February, which alone has twenty-eight, 
And one day more we add to it one year in four." 

The year 1908 is a leap year. February has 29 days 
in 1908, 1912, 1916, etc. 
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Oral 

1. How many minutes = 2 hr. ? 2^ hr. ? 4^ hr. ? 

2. How many hours are thefe from midnight to 
noon ? From noon to midnight ? From 8 o'clock to 12 ? 
From 12 to 4 ? From 8 to 4 ? From 6 a.m. to 2 p.m. ? 

3. How many weeks and days are there in a com- 
mon year ? In a leap year ? 

4. How many days are there in the spring months ? 
In the summer months ? 

5. What part of 90 min. are 60 min. ? What part 
of an hour are 25 min. ? 

6. What part of 2 hr. are 100 min. ? What part of 
2 hr. are li hr, ? 

7. 1 wk. is what part of the month of June? Of 
July ?' Of Feb., 1908 ? Of Feb., 1909 ? 

REDUCTION OF SIMPLE DENOMINATE NUMBERS 

165. Reduction of simple denominate numbers is the 

process of changing a number of one denomination to 
units of another denomination. 

Oral and Written 

1. How are pints reduced to quarts? By dividing 
the given number of pints by the number of pints in a 
quart. 

2. How are quarts reduced to pecks ? 
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3. How are pecks reduced to bushels ? 

4. In 72 in. how many feet are there ? In 6 ft. how 
many yards are there ? 

5. How are inches reduced to feet ? 

6. How are feet reduced to yards ? 

7. How are rods reduced to miles ? 

8. In 288 sq. in. how many square feet are there ? 

9. In 36 sq. ft. how many square yards are there ? 

10. In 320 sq. rd. how many acres are there ? 

11. How are square inches reduced to square feet ? 

12. How are square feet reduced to square yards ? 

13. How are square rods reduced to acres ? 

In each of the foregoing cases, the change has been 
from a given denomination to a higher denomination. 

14. Give and solve examples in reducing from a 
higher to a lower denomination in Dry Measure. 

15. In Long Measure. 17. In Liquid Measure. 

16. In Square Measure. 18. In Time Measure. 

19. Reduce 216 in. to yards. 

20. Reduce 11 yd. to rods. 

21. Reduce 960 rd. to miles. 

22. Reduce 6000 lb. to tons. 

23. Reduce 5 yd. to feet ; 60 ft. to inches. 
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24. Reduce 5 yd. to inches ; 8 yd. to inches ; 2 rd. to 
feet; 33 ft. to inches. 

25. Reduce 2 sq. yd. to square feet ; 18 sq. ft. to 
square inches. Reduce 2 square yd. to square inches. 

166. To reduce a denominate number to the next lower 
denomination. 

Rule: Multiply the given number by the number of units of 
the next lower denomination it takes to make 1 unit of the given 
denomination, 

167. To reduce a denominate number to the next higher 
denomination. 

Rule : Divide the given number by the number of units of the 
given denomination it takes to make 1 unit of the next higher denomi- 
nation. 

REDUCTION OF COMPOUND DENOMINATE NUMBERS 

168. Reduction of compound denominate numbers is a 
change from units of two or more denominations to units 
of one denomination, or a change from units of one 
denomination to imits of two or more denominations. 

1. Reduce 7 bu. 3 pk. to pecks. 

2. Reduce 5 pk. 4 qt. to quarts. 

3. In 4 rd. 8 ft. how many feet are there ? 

4. In 44 rd. 13 ft. how many feet are there ? 

5. A man divides a piece of ground containing 2 
A. into lots each containing 32 sq. rd. How many 
lots are there in the piece ? If each of the lots is 8 rd. 
long, how wide are they ? 
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6. A room is 3 yd. 2 ft. wide and 5 yd. 1 ft. long; 
what are its dimensions in feet? Draw the floor of the 
room on a scale of 1 in. to the foot. How many square 
feet are there in the floor? How many square yards? 
If the room is 10 ft. high, what are the dimensions of 
each end? Of each side? What is the area of each 
end ? Of each side ? Of the four sides? 

7. A piece of cloth 1 yd. wide is 3 ft. long. What 
is the area in square feet? 

8. From cloth 1 yd. wide, a piece 2 ft. long is cut 
oflf ; what part of a square yard is cut oflf ? Show by a 
figure drawn on the board. How many square feet are 
in the piece cut off? How many square feet are there 
in 1 sq. yd.? What part of a square yard is the piece 
cutoff? 

9. A piece of cloth is 12 yd. long; if a piece 6 yd. 
2 ft. long is cut off, what part of the strip is the piece 
cut off? What part of the strip is the remaining part? 
Make and solve a similar example. 

10. If you have the length of a room in feet and its 
width in inches, how shall you find its area in square 
inches ? 

To reduce to higher denominations. 

169. Oral and Written 

1. In 24 in. (276 in.) how many feet are there? 

2. In 256 in. how many feet and how many inches 
over are there ? 
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3. In 29 ft. how many yards and how many feet 
over are there? 

4. Reduce 38 ft. to yards and feet. 

5. Reduce 35 qt. to pecks and quarts. 

6. Reduce 29 pk. to bushels and pecks. 

7. Reduce 18 sq. ft. to square yards. 

8. Reduce 38 sq. ft. to square yards and square feet. 

9. Reduce 47 qt. to gallons and quarts. 

10. Reduce 90 min. to hours and minutes. 

11. Reduce 48 hr. to days. 

12. Reduce 50 hr. to days and hours. 

13. Reduce 14 da. to weeks. 

14. Reduce 36 da. to weeks. 

15. In 24 oz. how many pounds and ounces are 
there? 

16. A man sells 60 eggs at 10^ a dozen. How 
much does he receive for them? 

17. If he had sold 54 eggs at the same rate, how 
much would he have received? 

REVIEW 

170. Answer, and solve an original example to 
illustrate. 

1. How are quarts reduced to pecks? 

2. How are feet reduced to inches? 

3. How are months reduced to years? 
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4. How are minutes reduced to hours? 

5. How are hours reduced to days? 

6. How are days reduced to hours? 

7. How are hours reduced to minutes? 

8. How are pounds reduced to ounces? 

9. How are gallons reduced to quarts? 

10. How are pints reduced to quarts? 

11. Give the rule for reducing a number of any denomi- 
nation to a higher denomination. 

12. Give the rule for reducing a number of any denomi- 
nation to a lower denomination. 

ADDITION OF COMPOUND DENOMINATE NUMBERS 
17L Written 

1. Add 3 pk. and 2 pk. 

The sura is 5 pk. 5 pk. = 1 bu. 1 pk. 

2. Add 7 pk. and 3 pk. 

The sum is 10 pk. 10 pk. = 2 bu. 2 pk. 



Add 



3. 


4. 


5. 


6. 


7. 


i: 5pk. 
2pk. 


7qt. 
6 qt. 


3 qt. 

7 qt. 


5pk. 
6pk. 


9oz. 
6oz. 



1 bu. 3 pk. 1 pk. 5 qt. 

bu. pk. 

B. 4 + 5 6 pk. and 5 pk. are 11 pk.= 2 bu. 3 pk. 

9 + 6 Write the 3 pk. under the pk. column and add 



15 + 3 ^^® 2 bu. to the next column. 



ADDITION OF COMPOUND DENOMINATE NUMBERS 269 



9. 


10. 


11. 


12. 


bu. pk. 

12 + 4 


bu. pk. 

12 + 5 


ba. pk. 
215 + 3 


bu. pk 

26 + 7 


5 + 6 


18 + 4 


156 + 7 


15 + 7 


13. 


14. 


IS. 


16. 


pk. qt. 

5 + 6 


pk. qt. 
1 + 3 


pk. qt. 

2 + 6 


pk. qt. 
2 + 5 


7 + 5 


3 + 6 


3 + 5 


9 + 7 


17. 


18. 


19. 


20. 


bu. pk. 

8 + 3 


yd. ft. 
5 + 2 


rd. yd. 
8 + 4 


lb. oz. 

5 + 8 


2 + 2 


3 + 1 


7 + 5 


6 + 9 



21. A grocer sells one customer 5 lb. 9 oz. of butter; 
another customer, 8 lb. 10 oz. How much does he sell 
to both? 

22. The running time of a train between stations A 
and B is 2 hr. 35 min.; between stations B and C, is 1 
hr. 40 min. If the train stops 3 min. at station B, what 
is the time from A to C? If the train leaves A at 7.15 
A.M., at what time does it arrive at C? at B? At what 
time does it leave B? 

23. A room is 12 ft. 6 in. wide and 18 ft. 9 in. long. 
What is the distance around it ? 

24. From a bolt of ribbon a merchant sells to one 
person 3^ yd., to another 2J yd. How many yards, 
feet, and inches does he sell? 
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25. In one pile of wood there are 3 cd. 80 cu. ft.; in 
another pile, 15 cd. 112 cu. ft. How much wood is 
there in both piles? Give three answers: 1st, cords and 
cubic feet; 2d, cords and fraction of a cord; 3d, cords 
and decimal of a cord. 

26. One field contains 10 A. 40 sq. rd., another 25 A. 
140 sq. rd. How much land is there in both fields? 
Work first, by adding the denominate numbers ; then by 
first reducing the denominate numbers to mixed numbers. 

172. To add compound denominate numbers as mized 
numbers. 

Reduce the following to mixed numbers, and add the 
mixed numbers of the same denomination : 

1. 2. 3. 4. 5. 6. 

bu. pk. bu. bu. pk. qt. pt. gal. qt. ft. jn. yd. ft. 

8+3=8| 7+1 8+1 4+3 ,4+6 5+2 
5+2=5f 9+2 6+1 5+2 9+8 7+1 
14i 

7. 8. 9. 10. 11. 

hr. min. hr. min. da. hr. sq. ft. sq. in. A. sq. rd. 

3 + 20 9 + 30 12 + 18 12 + 100 8 + 120 

4 + 50 8 + 20 6 + 20 30 + 120 12 + 100 

SUBTRACTION OF COMPOUND DENOMINATE NUMBERS 

173. Subtract: 

1. 2. 3. 4. 

ba. pk. ft. in. gal. qt. mi. rd. 

5 + 3 8+10 24 + 3 27 + 56 

2 + 2 5+ 9 9 + 2 12 + 18 

3 + 1 
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5. From 5 bu. 2 pk. subtract 2 bu. 3 pk. 

3 pk. cannot be taken from 2 pk. Add to the 
bu. pk. 2 pk. the number of pecks it takes to make a unit 
5 + 2 of the next higher denomination, or add 4 pk. to 2 

2 -h 3 P^- '^^^ ^^^^ ^^ ^ P^- ^ P^- ^^'^^^ ^ P^- leaves 8 
o , o pk. We have added 1 bu. to the minuend, and must 

add 1 bu. to the subtrahend. 1 bu. + 2 bu. = 3bu. 

3 bu. from 5 bu. = 2 bu. 

(If teacher prefers, she may regard the 1 bu. as taken from the 5 bu. , 
leaving it 4 bu. 2 bu. from 4 bu. = 2 bu. ) 

To THE Teacher. The work is somewhat shortened by following the 
same plan as was given on p. 109 for subtracting one mixed number from 
another. In applying it here, subtract 3 pk. from 1 bu. The remainder is 

1 pk. Add the 1 pk. to 2 pk. and write the sum below. Subtract 3 bu. from 
5 bu., or 2 bu. from 4 bu., and write the remainder, 2 bu., below. 

6. 7. 8. 9. 10. 

ft. in. yd. ft. hr. min. lb. oz. gal. qt. 

7 + 6 12 + 1 27 + 15 12 + 10 24 + 2 

2 + 9 7 + 2 10 + 40 9 + 12 9 + 3 

11. From a piece of land containing 40^ A., a man 
sells 10 A. and 40 sq. rd. How much has he left ? 

12. A piece of land is 40 rd. long and 20 rd. wide. 
How many square rods are there in the piece ? How 
many acres? If 2J A. are sold, how much is left? 
Work in two ways. 

13. How many square yards are there in a garden 
36 ft. by 60 ft.? If a bed of lettuce 10 ft. wide extends 
across the garden, what is the area of the remaining 
portion of the garden ? Represent the garden by a 
figure drawn on a scale of J inch to the foot. 



272 MULTIPLICATION OF COMPOUND NUMBERS 



MULTIPLICATION OF COMPOUND DENOMINATE 
NUMBERS 

174. To multiply compound denominate numbers. 

Rule : Beginning with the lowest, rAultiply the given number of 
each denomination by the multiplier. Reduce each product to 
higher denominations, when possible, and add units of the same 
denomination. 

Study Recitation 

1. Multiply 2 bu. 3 pk. 7 qt. by 5. 

What is the multiplier ? 

What is the number of the lowest 
denomination ? 

What is the product of this 
number by the multiplier ? 

What is the denomination of the 
second number to be multiplied ? 

What is the second product ? 

What is the third product ? 



ba. pk. qt. 

2 3 7 

5 

10 15 35 



What part of 
the rule has 
been applied 
to get this 
result ? 



bu. pk. qt. 

How is the reduction made ? 35 qt. = 1 -f- + 3 

bu. pk. 
How is the reduction made ? 15 pk. = 3 -f 3 



bu. 
10 bu. = 10 



pk. qt. 



10 bu. 15 pk. 35 qt. = 14 + 3 + 3 



Multiply : 



What part of 
the rule has 
been applied 
to get these 
results ? 

What part of 
the rule has 
been applied 
to get the 
final result ? 



2. 

pk. qt. 

2 + 6 
4 



a 


1. 


pk. 


qt. 


1 + 


5 




25 



4. 

pk. qt. 

2+ 3 
34 
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5. 


6. 


7. 


ft. in. 

2 + 9 
4 


ft. In. 

1+ 8 
15 


yd. ft. 

. 25+ 2 
125 



8. A man puts in each of 1 dozen bottles, 3 quarts 
1 pint of water ; how much does he put in the dozen 
bottles? 

9. School is in session 6 hours a day. If pupils 
are in the schoolroom 5 hours and 25 minutes each 
day, how much time do they spend in the schoolroom 
in one week ? How much of the time the school is in 
session are pupils not in the schoolroom during the 
week? 

10. If a butcher sells meat at 15^ a pound, how much 
does he receive from 3 customers, each of whom buys 
511b.? 

DIVISION OF COMPOUND DENOMINATE NUMBERS 
175. To divide compound denominate numbers. 

Rule : Divide the number of units of the highest denomination 
in the dividend by the divisor ; write the quotient above the partial 
dividend used; reduce the remainder, if ariy, to tJie next lower de- 
nomination, and add to this the number of this denomination, if any, 
in the dividend. Divide this sum, placing the quotient at the right of 
the partial quotient already found. Proceed as before with the 
remainder, if any. If the division is exact in any cases, proceed 
with the number of the next lower denomination, as at the beginning 
of the work, 

habyet's. ah. I — 18 
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Study Recitation 

1. Divide 35 yd. 1 ft. 6 in. by 6. 

V7hat is the number 5 yd. -f- 2 ft -f- 9 in. What part of 

of the highest denomi- 6)35 yd. 1 ft. 6 in. the rule has been 

nation? 30 applied when the 

On dividing 35 yd. 6 yd. = 15 ft . first remainder is 

by 6, what is the quo- 16 ft. found? 

tient and the remainder ? 12 . What more of 

What is done with the re- 4 ft. =48 in. the rule has been 

mainder, 5 yd. ? 54 in. applied when you 

On dividing 16 ft by 6, what is 54 have found the 

the quotient and the remainder ? next partial divi- 

What is done with the remainder, 4 ft. ? dend, 16 ft.? 

On dividing 54 in. by 6, what is the What more of 

quotient? the rule has been 

applied in cora- 
pleting the work? 

Divide : 

2. 4)14 bu. 3 pk. 5. 6)20 ft. 

3. 5)14 bu. 3 pk. 3 qt. e. 8)16 lb. 8 oz. 

4. 4)25 yd. 2 ft. 7. 5)12 mi. 45 rd. 

8. A man rows 20 mi. 20 rd. in 3 hr. How far does 
he row in 1 hr.? 

9. Ten yards of ribbon will make how many badges 
each 5 in. long ? If the ribbon is made into 60 badges, 
how long will each badge be ? 

10. A daily ration of 24 lb. of bread is divided among 
18 men. What is each one's share? 
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PERCENTAGE 

Stndy Recitation 

176. 1. What is i of 24 ? J of 48? f of35? | of 
32? 

Finding each result is finding a fractional part of a number. 

2. What is 3^ of 24? ^ of 48? ^ of 35? 
3^ of 32? 

Finding each result is finding a number of hundredths of a 
number. Notice that the fractions in 1 are reduced to hundredths 
in each case in 2. 

3. What is .5 of 24 ? .25 of 48 ? .4 of 35 ? .75 of 

32? 

Finding each result is finding a decimal part of a number. 
Notice that the fi-actions in 1 are changed to decimals in 3, and 
that these decimals are the equals of the fractions in 2. Thus, 
.5 = ,^; .25=,^, etc. 

i = i^ = .50=.5 

f = ^ = -40 = .4 

Per cent means hundredths. 

5 per cent means j^, or ^, or the decimal .05 

7 per cent means yJct? ^^ ^'^ decimal .07 

25 per cent means j-Vir? ^^ ¥? ^^ *^^ decimal .25 

30 per cent means 3^, or 3^, or the decimal .30 

The sign of per cent is %. 
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To find any per cent of a number is to find that num- 
ber of hundredths of the number, usmg the hundredths 
as a common fraction, or in its lowest terms, or as a 
decimal expressing hundredths. 

1. Find 25% of 32. 

To find 25 % of 32 is the same as to find 



^^ or i, or .25, of 32. 




i§- of 32 = 8. ] of 32 = 8. 

m 4 

4 


.32 
.26 
160 




64 
8.00 



177. Table of Per Cents and Equivalent 
Fractions and Decimals 

20%=tyV=i=-20or.2 



25% 


= i = .26 


50% 


= i = .50 or .5 


76% 


= |=.76 


40% 


= 1 = .40 or .4 


60% 


= 1 =.60 or .6 


i = 


= 33.^33^^^ ^.33^ 


1 = 


= f|=66|%=.66t 
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1 = ^=62^% =.62^01 .625 

^ = 150 = ^^^^^ = '^^^^'-^^^ 
178. Drill 

Tell what per cents correspond to the fractions given 
below, and what fractions correspond to the per cents or 
decimals given below. 

^* 2' 4? ¥? "8"? 39 "S"? 'g9 ■§■? ¥• 

2. 25%, 10%, 20%, 30%, 75%, 80%, 60%. 

3. f,f,40%, .8, .75, .60, .3. 

4- h h A. 621%, 371%, 66f %, 871%. 

5. Find ^ of each of the following numbers : 
12, 18, 25, 30, 62, 48, 256, 312. 

6. What per cent of the numbers in example 5 have 
you found in each case ? 

7. Prove your work to be correct by multiplying 
each number by the decimal .50. Multiply each num- 
ber by the decimal .5, and compare the results. 

8. Find .25 of each of the following numbers by the 
process of multiplication by the decimal : 

16, 24, 60, 180, 254, 82, 96, 480, 320, 1600, 5600, 
3840. 
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9. What per cent of each number have you found? 
What part of each number ? Prove your work by find- 
ing this part of each number. 

10. 7 % of a number equals what part of it ? What 
decimal of it? Find ^ of 365. Find .07 of 365 by 
multiplication. Which is the better way ? 

11. Find 25% of 365, using the per cent as a fraction 
in its lowest terms. 

Find 25 % of 365 by multiplying by the decimal .25. 
Which is the better way ? WTiy ? 

179. To find any per cent of a number. 

Study Recitation 

1. Find 10 % of 30. 

This is a special case of the general problem in common frac- 
tions : To find a fractional part of a number. 

2. Find ^ of 30. 

Every example in which it is required to find a per cent of a 
number, may be changed to an example in common fractions, in 
which it is required to find a fractional part of a number. Re- 
view exercise 133, p. 220, before proceeding further. 

3. Find 37^% of 24. 

When changed this becomes : Find | of 24. It may also be 
changed to an example in multiplication of decimals. 

Illustration : Find 37^ % of 24. Changed, becomes : Find 
.375 of 24, or 24 x .375 = ? 37^ % of 24 = f of 24 = .375 x 24. 
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Change the following examples in percentage to 
examples in common fractions, and to examples in mul- 
tiplication of decimals. Fill blanks, and solve : 

Percentage ^^Z ""'^S'Ji^""' 

4. Find 75% of 48. Find | of 48. Find .75 of 48. 

5. Find 66|% of 21. Find of 21. Find of 21. 

6. Find 10% of 40. Find- — of 40. Find of 40. 

7. Find 10% of 25. Find of 25. Find of 25. 

8. Find 25% of 18. Find of 18. Find of 18. 

9. Find 40% of 30. Find of 30. Find of 30. 

To find any per cent of a number. 

Rule I : Beduve the given per cent to a fraction in its lotoe^ 
terms; find this fractional part of the number. Or, 

EuLE II : Multiply the number by the given per cent caressed 
as a decimal. 

Obal 
Use Bvle I 

10. Find 5% of 40; 60; 80; 85; 90; 120. 

11. Find 4% of 50; 100; 200; 75; 125; 150. 

12. Find 12|% of 24 ; 32 ; 42 ; 64 ; 80 ; 84. 

13. Find 33^% of 18; 9; 12; 14; 38; 45. 

14. Find 66|% of 21 ; 12 ; 15 ; 30 ; 24 ; 27. 

15. Find 20% of 25; 10; 14; 18; 35; 125. 

16. Find 75% of 24; 8; 12; 14; 16; 29. 
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Written 
Use Efde II 

17. Find 7% of 28; 39; 251; 175. 

18. Find 12% of 36 ; 49; 87; 120. 

19. Find 6% of 18; 36; 45.6; 27.3. 

20. Find 8% of 2.7; 3.5; 2.78; 15.6. 

21. Find 3% of 150; 48; 2731; 28|. 

22. Write as decimals : 3^%; 7^%; 8^%. 

23. Find 31% of 48; 24; 36; 125; 27. 

24. Find 71% of 25; 40; 20; 35; 426. 

Work by both rules and decide which one is the better : 

25. Find 121% of 24; 56; 83; 128; 250. 

26. Find 25% of 16; 28; 34; 46; 142. 

27. Find 20% of 15; 35; 36; 48; 27. 

28. Find 75% of .28; 18; 19; 42; 126. 

PROBLEMS 

ISO. Oral and Written 

1. From a tank containing 50 gal. of vinegar, 10% 
leaked out. How many gallons were lost ? How many 
were left in the cask ? 

Analysis: 10% of a number is ^ of it; -^-^ of 50 gal. is 5 
gal., which leaked out. There were left 50 gal. less 5 gal., or 45 gal. 

2. In an orchard there are 75 trees. If 20% of them 
are plum trees, and the others are apple trees, how many 
trees of each kind are there in the orchard? 
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3. A merchant bought cloth at 8^ a yard, and sold it 
for 25% more than it cost. For how much more than 
the cost did he sell it ? What was the selling price per 
yard? If he sold it so as to lose 25%, how much less 
than the cost did he receive? How much did he sell 
it for per yard ? 

4. If a clothing dealer pays $15 apiece for overcoats, 
and sells them at a gain of 20%, what is the selling 
price? How much does he make on one coat? On 1 
doz. coats ? 

5. A farmer tests 80 kernels of corn to see how many 
will grow. 12|% fail to grow. How many kernels 
grow ? How many fail to grow ? 

6. There are 40 words in a spelling lesson. If a 
boy misses 10 % of them, how many does he spell cor- 
rectly ? 

7. If I fail to work 5 % of the problems in my 
arithmetic lesson, and there are 20 problems in the 
lesson, how many do I work ? What per cent of them 
do I work? How many do I fail to work? 

8. A farmer harvested 250 bushels of potatoes, but 
10% of them were spoiled by freezing. How many 
bushels were spoiled ? How many bushels were not 
damaged ? 

9. If a man buys a horse for $ 88, and sells it so as 
to gain 12^ %, for how much does he sell the horse? 
How much does he gain ? 
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10. A boy lost 8 marbles, which was ^ of what he 
had at first. How many had he at first ? 

11. Change problem 10 to a problem in percentage, 
and work it. 

181. To find what per cent one number is of another. 

1. 6 is what per cent of 8 ? 

This is a special case of the general problem in fractions : To 
find what fractional part one number is of another. 

2. 6 is what part of 8 ? 

The fractional part may be found by the rule given in exercise 
136, p. 223. The fraction must then be changed to hundredths. 

Change the following examples in percentage to 
examples in common fractions. After the changes 
have been made, give the answers in fractions in low- 
est terms. 

Give the equivalents of the fraction in per cents. 

Illustration : 8 is what % of 64 ? Changed, 8 is what frac- 
tion of 64 ? Answer, | of 64. | of 64 = 12^ %, or .12|, of 64 

3. 2 is what % of 8 ? 8. 6 is what % of 8 ? 

4. 9 is what % of 12 ? 9. 6 is what % of 9 ? 

5. 8 is what % of 10 ? 10. 6 is what % of 10 ? 

6. 8 is what % of 12 ? 11. 6 is what % of 12 ? 

7. 12 is what % of 18 ? 12. 6 is what % of 15 ? 
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13. 6 is what % of 18 ? is. 20 is what % of 80 ? 

14. 6 is what % of 24 ? 19. 20 is what % of 40 ? 

15. 8 is what % of 24 ? 20. 20 is what % of 25 ? 

16. 8 is what % of 20 ? 21. 15 is what % of 20 ? 

17. 10 is what % of 25? 22. 18 is what % of 24? 

23. A man sold \ of his farm ; what per cent of it 
did he sell ? How many hundredths did he sell ? 

How many hundredths of the farm had he left ? 
What per cent of the farm had he left ? 

24. A pupil solves correctly \ of the problems in his 
lesson ; what part of the problems in his lesson are still 
to be solved ? What per cent of the problems has he 
solved correctly? What per cent of the problems has 
he still to solve? 

25. In a field of 20 acres there are 15 acres of corn ; 
what per cent of the field is corn ? 

26. From a pile of wood containing 24 cd. 20 cd. 
are sold ; what per cent of the wood is sold ? What per 
cent remains unsold? 

27. A man has 30 cords of wood and sells 10 % of it 
at $4 a cord; how much does he receive for what he 
sells ? How much is the rest of the wood worth at the 
same rate? 

The next two problems are unlike any thus far given. 
Can you solve them? 

28. 8 is 25 % of what number? 
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29. A man pays $20 for a suit of clothes; the cost 
of the clothes is 50% of what he earns in 1 month. 
How much does he earn in 1 month ? 

The per cent one number is of another may be found 
in another way. 

30. 3 is what per cent of 4? The first step is the 
same as in the preceding examples. 3 is what fraction 
of 4 ? Ans. |. f is the same as 3 -?- 4. 

To find how many hundredths, or what per cent 3 is 
^ ^ of 4, place a decimal point after 3, annex two zeros, 



4)3.00 and divide as in division of decimals. The result is 
.75 or 75 %. 

31. 6 is what per cent of 8? 6 is what fraction of 8? 
6 is what part of 8 ? 

These three questions ask for the same thing. 6 is a part of 8; 
then in this case 8 is to be thought of as the whole and 6 as the 
part. 

In examples like 31, the number following the word 
"of" is the denominator of the fraction of which the 
other number is the numerator. 

To find what per cent one number is of another. 

Second Rule: Divide the number expressing the part, by the 
number expressing the whole, continuing the division to hundredth^ 
place, 

8 is the part. 12 is the whole. 

o' T-i^ i!Too Applying the rule, we have 

32. 8 IS what % of 12 ? ^^ J ^ ' 

/ .661 = 66f% 

Whole 12)8.00 Part 
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t • i_ x ^o .83^ = 831% 

33. 5 IS what % of 6 ? Applying the rule 6^m 

34. 9 is what % of 10? 4o. 6 is what % of 8 ? 

35. 5 is what % of 7 ? 4i. 7 is what % of 42 ? 

36. 8 is what % of 9? 42. 15 is what % of 18 ? 

37. 12 is what % of 14? 43. 25 is what % of 50 ? 

38. 10 is what % of 50 ? 44. 25 is what % of 80? 

39. 14 is what % of 28 ? 45. 30 is what % of 80? 
How is a common fraction changed to a decimal ? 
The second rule is used when the' per cent which the 

fraction equals is not readily seen. 

182. To find a number when a certain per cent of it is given. 

Study Recitation 

1.. 12 is 20 % of what number ? 

This is a special case of the general problem in fractions ; To 
find a number when a fractional part of it is given. 

Review exercise 138, p. 224. 

2. 12 is ^ of what number? 

3. 18 is |- of what number ? 

Analysis : If 18 is f of some number, ^ of that number is ^ of 
18, or 9. f of the number = 5 times 9, or 46. 

18 is 40% of what number? This is the same ques- 
tion as "18 is |- of what number?" because 40% of a 
number is f of it. 

Change the following examples in percentage to 
examples in common fractions ; then solve them. 
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Pebcentaqb Common Fbactions 

4. 8 is 25 % of what Changed, becomes 8 is J of 
number ? what number ? 

5. 24 is 33i% of what Changed, becomes 24 is| 
number? of what number ? 

lo • RRicf t V. + Changed, becomes 12 is I 

6. 12 ^ 66f% of what of what number? 
number ? 

7. 35 is 50% of what 

number? Changed, becomes 

8. 16 is 80% of what 

number ? Changed, becomes 

9. 5i is 25% of what 

number? Changed, becomes..... 

10. 7 is 20% of what 

number? Changed, becomes 

11. 9 is 75% of what 

number? Changed, becomes 

When a certain per cent of a number is given, the 
number may also be found without reducing the per 
cent to a fraction. 

12. 21 is 7% of what number? 

Analysis : If 21 is 7 % of a number, 1 % of the number is \ 
of 21, or 3. 100 % of the number is 100 times 3, or 300. 

Operation : 21 -+• 7 =3. 100 x 3 = 300, or 300 

,07.)21^00. 
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To find a number when a certain per cent of it is given. 

1st Rule : Divide the number expressitig the part by the rate 
per cent used as a whole nurabery and multiply the quotient by 
100, or 

2d Rule: Divide the number expressing the part by the rate 
2)er cent used as a decimal. 

The second rule is more convenient when the number expressing 
the rate per cent will not exactly divide the number expressing 
the part. 

13. 25 is 8 % of what number ? 

Operation by First Rule: Operation by Second Rule: 

8)25 100 312.5 



3^ _3^ ,08.)25^00.0 

300 



3121 or 
312.5 

Analyze : 

Analysis: If 24 is 
12 % of a number, 1 % 

14. 24 is 12% of what number? '^ ^^V^^V' ^ "* 

24, or 2. 100 % of the 

number is 100 x 2, or 

200. 

15. 28 is 7 % of what number ? 

16. 18 is 9% of what number ? 

17. 24 is 6 % of what number ? 
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18. 22 is 11 % of what number ? 

19. 30 is 15 % of what number ? 

20. 21 is 3 % of what number ? 

21. 25 is 5 % of what number ? 

The above analysis requires the application of the 
first rule. 

Solve the following examples by the second rule : 

Operation : 

214f 



22. 15 is 7 % of what number? .07.)15.00. 

23. 19 is 7 % of what number ? 

24. 256 is 16 % of what number ? 

25. 250 is 12 % of what number ? 
26.' 12.5 is 4% of what number ? 

27. 3.25 is 6% of what number? 

28. 46.8 is 8% of what number? 

29. Make and solve examples in two ways. (1) where 
it is required to find some per cent of a number; (2) 
where it is required to find what per cent one number 
is of another; (3) where it is required to. find a number 
when a certain per cent of it is given. 

30. Give the rules : (1) for finding any per cent of a 
number; (2) for finding what per cent one number is of 
another; (3) for finding a number when a certain per 
cent of it is given. 
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INTEREST 

183. Study Recitation 

One man sometimes rents or hires a piece of land 
frora another, and agrees to pay a certain sum, called 
rent, per year for its use. Or he may borrow or hire 
money and agree to pay a certain per cent of it for its 
use for one year. 

A borrows $ 250 from B for one year, and agrees to pay B the 
1 250 at the end of the year, and also a sum equal to 6 % of 
the $250 borrowed. If A borrows the money for more than one 
year, lie pays 6 % of it each year for its use, and for any fraction 
of a year he pays that fraction of 6 % of $ 250. He may pay 
5 %, or any other rate, for the use of the money, as is agreed. 

The principal is the sum of money borrowed. 

The interest is the sum paid for the use of the 
principal. 

The rate is the p§r cent of the principal paid for its 
use for one year. 

The amount is the sum of the principal and the interest. 

Study Recitation 
1. A borrows $ 250 of B for one year at 6 %. What 
Operation: ^^ ^^^ interest? The amount? 

$250 Principal What is the interest for 1 yr. ? What 

.06 Rate ^^ *^® interest for 2 years? For 4 

YK~An T f -P years ? W^hat is the interest for ^ year, 

' 1 ^^^ months? What is the interest for 

^^Q-QQ 1 yr- -^ year, or 4 months ? What is the 

265.00 Amount interest for y\ year, or 1 month? 

Harvey's ar. i — 19 
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2. C borrows $ 120 of D for 2 years 6 months, at 
8%. What is the interest? The amount? 

Operation : 
$120 Principal 

.08 Rate 
9.60 Interest for 1 year 

2^ No. of years 

4.80 Interest for ^ year, or 6 months 
19.20 Interest for 2 years 
24.00 Interest for 2 years 6 months 
120.00 Principal 

144.00 Amount due at end of 2 years 
6 months 

Find the interest and amount for the given rate and 
time: 

3. $175 for 3 years, at 7%. 

4. $ 125 for 2 years, at 6 %. 

5. $ 280 for 1 year 6 months, at 6 %. 

6. $ 560 for 4 years 4 months, at 8 %. 

7. $150.50 for 3 years 2 months, at 6%. 

8. $ 240 for 1 year 1 month, at 6 %. 

9. $ 240 for 1 year 5 months at 6%. 

10. $ 240 for 2 years 5 months, at 6 %. 

In computing interest, 30 days are usually regarded 
as a month. Since there are 30 days in 1 month, in ^ 
of a month there are 3 days. 
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Any number of days may be reduced to tenths of 
a month by dividing by 3. 

Rule : To reduce months and days to months and decimal of a 
month, divide the number of days by 3, and annex the quotient as 
tenths to the number of months, 

11. Reduce 4 months 27 days to months and decimal 
of a month. 

Divide 27 by 3, and annex the quotient 9 as .9 to the 4 ; thus 
4.9 months. 

12. Reduce 5 months 12 days to months and decimal 
of a month. 

12 -f- 3 = 4. Annex 4 as .4 to 5; thus, 5.4 months. 

13. Reduce 6 months and 14 days to months and 
decimal of a month. 

14 -5-3 = 4§. Annex 4| as .4| to 6; thus, 6.4| months. 

Fill the blanks in the following : 

14. 5 months 24 days = months. 

15. 6 months 21 days = months. 

16. 7 months 13 days = months. 

17. 8 months 10 days = months. 

18. 9 months 4 days = months. 

19. 3 months 5 days = months. 

20. 2 months 7 days = months. 

21. 4 months 11 days = '■ months. 

22. 5 months 16 days = months. 

23. 3 months 22 days = months. 
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Study Recitation 

24. What is the interest of $ 200 for 2 years 5 
months 15 days, at 6 % ? 

Operation : 

$ 200 5 mo. 15 da. = 5.5 mo. 

M 

1 2)$ 12.00 X 2 = $ 24.00 Int. for 2 yr. 
Int. fori mo. $1.00 5.50 Int. for 5 mo. 15 da. 

5^ 

.500 $29.50 Total int. 

500 
Int. for 5 mo. $ 5.500 
15 da. 

25. What is the interest on $ 225 for 3 years 7 months 
14 days, at 8 % ? The amount? 

Operation : 

$ 225 7 mo. 14 da. = 7.4f mo. 

.08 
12 )$ 18.00 X 3 = $ 54.00 Int. for 3 yr. 
Int. fori mo. $1.50 11.20 Int. for 7 mo. 14 da. 

7.4i 



100 



600 $ 65.20 Total int. 

10.50 225.00 Principal 

Int.for7mo.$ 11.200 $290.20 Amount 
14 da. 
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What is the interest and amount on each of the fol- 
lowing at 6 % ; at 7 % ; at 8 % ; at 10 % : 

26. $180 for 3 yr. 9 mo. 18 da. 

27. $165 for 2 jr. 7 mo. 9 da. 

28. $224 for 6 yr. 2 mo. 4 da. 

29. $168 for 2 yr. 11 mo. 6 da. 

30. $250 for 2 years 5 months 12 days, at 7 % ? 

Operation : 

$250 5 mo. 12 da. = 5.4 mo. ' 
.07 



12)$17.50x2=$35.00 


Int. for 2 yr. 


Int. fori mo. $1,458^ 7.87 


Int. for 5 mo. 12 da. 


5.4 $ 42.87 


Total int. 


5832 250.00 


Principal 


7290 $292.87 


Amount 



$7.8732 Int. for 5 mo. 12 da. 



STATEMENT OF OPERATION IN GENERAL TERMS 

Multiply the principal, , by , the rate expressed decimally ; the 

product is , the interest for 1 year. 

Multiply , the interest for 1 year, by , the number of years ; the 

product, , is the interest for , the given number of years. 

Divide , the interest for 1 year, by 12; the quotient, , is the 

interest for 1 month. 

Reduce the days to lOths of a month, and annex to , the number 

of months. Multiply , the interest for 1 month, by , the number 

expressing the months and decimal of a month ; the product, , is the 

interest for , the given number of months and days. Add this product, 

, to , the interest for the given number of years ; this sum, , is 

the total interest. 

To THE Teacher. Require pupils to give the above statement of the 
process, filling in the blanks with the correct numbers in each case. If the 
pupils give the general statement, ignoring the blanks, the rule is given. 
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184, To find the difference in time between two dates. 

1. What is the difference in time between May 12, 
1907 and Jan. 2, 1909? 

Write the dates for subtraction, writing the year, the 

number of the month, and the day of the month in 

each case : 

As 12 cannot be 

T ck if\nf\ • -^1 in!f\f\ ^^' . o* taken from 2, add 

Jan. 2, 1909, IS written 1909 + 14- 2 i ^,^th reduced to 

May 12, 1907, is written 1907 4-5 + 12 ^ays, or 30 days, to 

Difference in time 1 + 7 + 20 2, making 32 days. 

12 from 32 = 20. 

Add 1 month to 5 months, making 6 months. As 6 cannot be 

taken from 1, add 1 year, or 12 months, to 1, making 13. 6 from 

13 = 7. Add 1 year to 1907, making 1908. 1908 from 1909 = 1. 

Learn the number of each month : 

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 

12 3 4 5 6 7 8 9 10 11 12 

2. What is the time from Sept. 15, 1896 to Dec. 12, 
1900 ? 

3. What is the time from June 5, 1898 to May 4, 
1902? 

4. How many years, months, and days is it from 
Aug. 6, 1901 to Oct. 3, 1905 ? 

5. A man borrowed $240, March 15, 1903, at 6%; 
he paid it Jan. 12, 1905. What was the interest? The 
amount ? 

6. Aug. 10, 1890, a man loaned $150, at 8%. The 
note was paid June 4, 1892. What sum was paid ? 
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p. 78, Ex. 27.— 8. 164. 4. 146. 6. 1614. 6. 1648. 7. 2027. 

P. 79. — 10. 131 mi. 11. 102 desks. 12. 112 1b. 18. 82)^. 14. 1514. 
16. 2587. 16. 2112. 17. 1796. 18. 1669. 

P. 82, Ez. 28. —20. 42 pupUs. 22. 91 da. 28. 90 da. 24. 92 da. 
25. 92 da. 

P. 83. — 26. 189 da. 27. 29;!^. 28. 21. 88. 38 yr. 84. 138. 85. $18. 

P. 84, Ez. 29. — I. $268.27. 2. $336.20. 8. 81)^. 4. $14.42. 

6. $39.08. 6. $10.15, $6.60. 

P. 94, Ez. 34.— 28. 727. 24. 1477. 26. 1666. 26. $14.99. 

27. $121.38. 

P. 96. —48. 691. 49. 445. 60. 211. 61. $2.64. 62. $16.56. 
63. 46.46. 

P. 98.— 66. 396. 66. 601. 67. 600. 68. 586. 69. 659. 

P. 115, Ez. 46. —17. 1054 sheep, Ans. to last. 18. 1131 cords, Ans. to 
last. 19. $12.46, $5.34. 20. 64. 21. 12 pencils. 22. 9^. 

P. 118, Ez. 50.— 9. $1160. 10. $64. 11. 160 mi. 18. 33 weeks. 
14. $15, $24, $39. 16. $375. 16. 14186. 17. 178. 18. 1208. 

19. 2202. 20. 2730. 21. 2381. 

P. 123, Ez. 53.— 27. $1.68. 28. $234, $78. 29. $1726.30. 

80. $1950. 

P. 124, Ez. 54.— 2. 6144. 8. 10464. 4. 5084. 6. 8080. 6. 18226. 

7. 17664. 

P. 12^, Ez. 55. — 1. $62.50. 2. $1.44. 8. $ 63, Ans. to last. 

P. 125. —4. Arith. $12.60, Spellers $7.20, Readers $20.70, all $40.50. 
6. $10.65. 8. $64 per mo., $16 per wk. 9. $4474. 

P. 126. — II. 8 pupils. 12. 36,216. 18. 50. 14. 6 weeks. 

295 
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P. 132, Ez. 61. — 6. 12 hours. 7. 6 wk. 8. 9609. 9. 29184. 

10. 24660. 11. 29799. 12. 32 doz. 18. 64 1b. 

P. 136, Eac65.— 1. 331. 2. 772f 8. 413J. 4. 7113^,. 5. 253^- 
6. $5^.25. 

P. 137. — 7. $1400 for 7 carloads. 8. $33.12 

P. 142, Ex. 71.— 1. $1308. 2. $10441. 4. 2126 mi. 5. $9. 

P. 143.— 6. 1044 ft., Ans. to last. 7. 69. 8. 12 f, 10. $44.10. 

11. $261. 

P. 154, Ez. 81.— 1. 2816. 2. 4244. 8. 6192. 4. 102146. 6. 62272. 

6. 37422. 

P. 155.— 7. 72,79. 8. 3288,4272,7188,8208. 9. 72,31. 10. 216, 
93, 249. 11. $ 116 more ; $ 126, cost of horse ; $34, cost of cow. 16. 56. 
16. 24. 17. 77. 19. 1632 bu. 

P. 158, Ex. 85. — 1. 29472, 104676, 123048, 68136, 87628. 8. 23 yr. 

4. $6. 5. $936, $64. 6. $60. 7. $1.62. 8. $110. 9. 18 doz. 

P. 164, Ex. 89.— 4. 42. 5. 7. 6. 38. 

P. 165.— 7. 147. 8; 23. 10. 62. 11. 64. 12. 26. 18. 46. 14. 16. 

16. 66. 16. 35. 17. 03. 18. 42. 19. 23. 20. 48. 21. 57. 22. 69. 

28. 46. 24. 81^. 26. 76. 26. 28. 27. 69. 28. 84. 29. 81. 30. 75. 
81. 98. 

P. 168, Ex. 91. — 2. 204. 8. 803. 4. 706. 6. 607. 6. 1006. 7. 201. 
8. 1007. 9. 203. 10. 304. 

P. 169, Ex. 92. — 2. 250^V 3.230. 4. 1056^^. 6.13020. 6. 10230^. 

7. 3300^. 

P. 170, Ex. 94. — 8. inn 4- 741|. 6. 178J^. 6. 61 JJ. 7. 116if. 

8. mil »• 21 AV 10. 28HJ. 11. 32^. 

P. 172, Ex. 95.— 8. 693. 4.869. 6.879. 6. 19iS|. t.\2,^^, 8.4. 

P. 172, Ex. 96. — 1. 216. 2. 384. 8. 762. 4. 453. 6. .1243i|. 
6. 55||. 7. 41 J|. 8. 249tJ. 9. 294fJ. 10. 77?J. 11. 7426. 12. 2454. 
18. 916. 14. 7937. 16. 834. 16. 888. 17. 641. 18. 723. 19. 618|f. 
20. 261i|. 21. 832i|. 23. 1282if. 28. 238. 24. 506. 26. 27. 
26. 148fJ. 27. 261. 28. 46.3. 29. 207. 80.463. 

P. 175, Ex. 98.— 1. $42, $6.26. 2. $6200. 8. $32, $4. 6. $4745. 
6. 85^. 7. $1.40. 
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P. 176. — 8. $2.80. 9. $1.60, Ans. to last. 10. $4. 11. 240 rods. 
12. $600. 18. 282bbl.,47bbl. 14. $6200. 16. 45. 16. 780. 

P. 177. — 17. 16. 18. $10060, Ans. to last. 19. 2604 mi. 20. $1000. 
24. 3414. 25. $132.72. 26. $26.20. 27. $298.64. 

P. 178.— 28. $36. 

P. 197, Ex. 114.-3. l^^. 4. 1,V 5. IJ. 6. 1^. 7. liJ- 

8. m. 9. Iff 10. 1^. 11. If 12. ^. 13. ^. 14. i. 16. ,V 
16. A. 17. J. 18. A. 19. A. 20. A. 

P. 198, Ez. 115.— 2. 16^. 3. 10 J. 4. 20tV 5. 27 Jf 6. 27^. 

7. 7^. 8. 183%. 9. 29|. 10. 27f 11. 23^V 18. 29/^. 14. 30. 
16. 20i. 16. 18i. 

P. 199, Ez. 116. — 8. 3,75. 4. 8^. 5. llf 6. llf 7. 16^:i. 

8. 141J. 9. 2ii. 10. m 11. 143%. 

P. 199, Ez. 117.-1. 26 f. 2. 8^^ mi., S^\ mi. 8. $26^. 

4. Hi gal. 

P. 200. —6. 2J hrs. 6. 2 books, 60;^. 7. 33^^^. 8. 38^. 9. OOf. 
10. 84. 11. 69J. 

P. 200, Ez.118. — 1. 72iJ. 2. 3628J. 8. 4f. 4. 49f 6. 18i. 

6. 10| gal. 7. f 

P. 201. — 8. T^. 9. ^V 10. 24flb. 11. 7J mi. 12. 8| lb. 

18. 62J in. 14. m^d. 16. 666, 13^1^. 

P. 202. — 17. 4 J in., Ans. to last. 18. 10008,29775. 21. 140612. 

P. 207, Ez. 122.-8. 1^- 4. 2|. 5. 2^^. 6. mi 7. ■^. 8. 60. 

P. 208. — 10. f U. Jf. 12. ^V 18- 31J. 14. 56. 16. 33^. 
18. $30, Ans. to last. 

P. 212, Ez. 126.— 1. 21. 2. 30J. 8. 11|. 4. 16i. 6. lOJ. 6. 29*. 

7. 46. 8. 57|. 9. 21^. 10. 47^. 11. 24. 12. 102. 13. 95J. 14. 122f. 
16^ 97i. 

P. 213, Ez. 128.-1. 11. 2. 6^9^. 8. 24f. 4. 232f 8. 130J. 

6. llj. 7. 26i. 8. llf 9. 67 ^j. 

P. 215, Ez. 130.-1. If 2. if. 8. 22. 4. lOf 6. 2f 6. if 

7. 2f 8. 34. 9. 22. 10. 32^|. 
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P. 216. — 11. 2^. 12. if. 18. A- 14. 20. 15. 2^ 16. 1^- 

P. 216, Ez. 131.— 1. J, 45, 15. 2. 5 vests. 8. S^J^ rods. 4. 6G|jf. 

5. 4| A. 6. $227}. 7. $200. 8. $35. 

P. 217.— 9. 5. 10. 40 lots. 11. 5} mo. 12. lOf bu. 18. 612 1b. 
14. 48. 15. 60. 16. .$14f, $9f. 17. 16. 18. 1} da., 3} da. 

P. 218. — 19. 121)^. 20. 166| lb. 21. $7, Ans. to last. 22. 26| bu., 
Ans. to last. 28. 12. 24. |. 25. ^. 29. 24 pieces. 

P. 219.-80. 16 times. 81. 11 strips, 8 yd. 82. $2.72. 88. 6^^. 
84. 217|lb. 86. $6.96. 

P. 221, Ex. 133. — 10. 41f 11. 69^y. 12. 96^. 18. 21^^. 14. 23f. 
16. 14J. 16. 22. 17. 20J. 18. 20. 19. 30. 20. 21. 21. 18. 22. 6. 
28. 10. 24. 40. 25. 32. 26. 21. 27. 11. 

P. 222, Ex. 134. —6. 144 apple, 128 plum, 112 pear. 6. $3281.25 loss. 
7. $760. 

P. 231, Ex. 143. — 6. .42736. 7. 1.259163. 8. 1.606163. 9. 2.502444. 

P. 232.-10. 20.182. 11. 322.0565. 12. 1159.3392. 18. 31711.11676. 

P. 234, Ex. 146. — 1. .97912. 2. 1.00415. 8. 46.3497. 4. 1.7689. 

6. 24.065. 6. .21479. 7. 32.877. 8. .0407. 9. 2.644. 10. .1072. 
11. .947525. 

P. 235. — 12. .024996. 18. 24.75. 14. .099. 15. .107. 17. 486.8263. 

P. 236, Ex. 147. — 2. .04125. 8. .084. 4. 1.082.- 6. 46.08. 6. .015. 

7. .5. 8. .000256. 9. $63.75. 10. $3,375. 11. 465.376 sq. rd., 87.6 rd. 
18. 578.125 1b. 

P. 240, Ex. 150. — 1. 2795. 2. 4. 8. 4. 4. 8.5. 5. 2.4. 6. 44. 
7. 1300. 8. 1040. 9. .7. 10. 5.1. 11. 2.3. 

P. 241.— 12. 2.3. 18. 1120. 14. .064. 16. 7000. 16. 11.2. 17. 800. 
18. 70. 19. .079. 20. .44. 

P. 241, Ex. 151.-1. 9 br. 2. 13 bu. 8. 72 lots. 4. 12 mo. 
6. 10 wk. 6. $ 3.G2J. 8. 50 yd. 9. 84 min. 

P. 244, Ex. 154. — 2. $3.74. 

P. 245.— 8. $8.49. 4. $8.71. 5. $7.50. 6. $2.30. 

P. 249, Ex. 157. — 16. 151 yd. 2 ft., Ans. to last. 17. 108 yd. 1 ft., 
Ans. to last. 18. 32 ft. 2 in., Ans. to last. 19. 77 ft., Ans. to last. 
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P. 250. — 20. 148.5 ft., Ans. to last. 21. 44 yd., Ans. to last. 

23. 7^ rd., Ans. to last. 26. 12 rd., Ans. to last. 26. 1080 rd., Ans. 
to last. 27. 1720 rd., Ans. to last. 29. 82. 

P. 252, Ex. 158. —16. 116 pt. 16. 64J gal. 

P. 257, Ex. 160. —1. 5184 cu. in. 2. 486 cu. ft. 8. J. 4. J. 

6. 12 cu. ft. 6. 24 cu. ft. 7. 112 cu. ft., Ans. to last. 8. 1080 cu. ft. 

9. Floor, 120 sq. ft.; end, 90 sq. ft. ; side, 108 sq. ft. 10. 108 sq. ft. 

P. 258, Ex. 161. — 8. $30.37i, Ans. to last. 

P. 259. — 10. 2400 rd. 11. 14 gal., Ans. to last. 12, 80)?^, Ans. to last. 
18. $2.40. 14. 3860 rd. 18. ■^. 19. f 

P. 260.-20. }. 

P. 260, Ex. 162.— 1. 296 oz., Ans. to last. 8. 66^. 4. 25} cwt., 
Ans. to last. 

P. 261.— 6. J, Ans. to last. 7. S18. 8. |53.76. 9. 1901b. 

P. 262, Ex. 163 —8. Cost, $2.40; gain, 44^. 4. $2.76. 6. |83.75. 
6. 40 wk. 7. 40 wk. 

P. 265, Ex. 168.— 1. 31 pk. 2. 44 qt. 8. 74ft. 4. 739ft. 6. 10 lots; 
4 rd. 

P. 266. — 9. I cut off ; J remaining. 

P. 269, Ex. 171. — 9. 19 bu. 2 pk. 10. 32 bu. 1 pk. 11. 373 bu. 2 pk. 
12. 44 bu. 2 pk. 13. 13 pk. 3 qt. 14. 5 pk. 1 qt. 16. 6 pk. 3 qt. 
16. 12 pk. 4 qt. 17. 11 bu. 1 pk. 18. 9 yd. 19. 16 rd. 3 yd., 1 ft. 6 in. 
20. 12 lb. 1 oz. 21. 14 lb. 3 oz. 22. From A to C, 4 hr. 18 min ; arrives 
at C 11 :33 a.m. 23. 62 ft. 6 in. 24. 6 yd. 2 ft. 3 in. 

P. 270. —26. 19..') cd., Ans. to last. 26. 36 A. 20 sq. rd. 

P. 270, Ex. 172.— 2. 16} bu. 8. 15 qt. 4. lOJ gal. 6. 14J ft. 
6. 13 yd. 7. 8ihr. 8. 171 hr. 9. 19^^ da. 10. 48i| sq. ft. 11. 21f A. 

P. 270, Ex. 173. — 2. 3 ft. 1 in. 3. 15 gal. 1 qt. 4. 15 mi. 38 rd. 

P. 271. — 6. 4 ft. 9 in. 7. 4 yd. 2 ft. 8. 16 hr. 35 min. 9. 2 lb. 14 oz. 

10. 14 gal. 3 qt. 11. SOJ A. 12. 5 A. in piece ; 2} A. left. 13. 120 sq. 
yd. in garden ; 120 sq. yd. in remaining portion. 

P. 272, Ex. 174.-2. 11 pk. 8. 40 pk. 5 qt. 4. 80 pk. 6 qt. 
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P. 273.-6. 11 ft. 6. 26 ft. 7. 3208 yd. 1 ft. g. 10 gal. 2 qt. 
9. 27 hr. 6 min. ; 2 hr. 55 min. 10. $2.36. 

P. 274, Ex. 175.— 2. 3 bu. 2t pk. 8. 2 bu. 3 pk. 7 qt. 4. 6 yd. IJ ft. 

5. 3 ft. 4 in. 6. 2 lb. 1 oz. 7. 2 mi. 187 rd. 8. 6 mi. 220 rd. 
9. 72 badges ; 6 in. 10. 1 lb. 5^ oz. 

P. 280, Bz. 180. —8. 15 plum ; 60 apple. 

P. 281.— 8. 2;!^,10^; 2^,6^. 4. $16 selling price. 6. 70grow; lOfaiL 

6. 36. 7. 19; 95%. 8. 25 bu. spoiled. 9. 899; 811. 

P. 282. — 10. 40. 

P. 282, Ez. 181.— 8. 26%. 4. 75%. 5. 80%. 6. 66j%. 7. 66f%. 
8. 76%. 9. 66i%. 10. 60%. 11. 50%. 12. 40%. 

P. 283. — 18. 33i%. 14. 26%. 16. 3.3^%. 16. 40%. 17. 40%. 
18. 25%. 19. 50%. 20. 80%. 21. 75%. 22. 76%. 28. 33J%8old. 

24. 25%, Ans. to last. 26. 75%. 26. 83}% sold. 27. $12; $108. 28. 32. 

P. 284.-29. $40. 81. 75%; f or f. 

P. 285.— 34. 90%. 85. 71?%. 86. 88 J%. 87. 85f%. 88. 20%. 
89. 50%. 40. 75%. 41. 16}%. 42. 83}%. 48. 40%. 44. 31}%. 
45. 37}%. 

P. 287, Ex. 182.-15. 400. 16. 200. 17. 400. 

P. 288. — 18. 200. 19. 200. 20. 700. 21. 500. 28. 271f 24. 1600. 

25. 2083J. 26. 312.5. 27. 54}. 28. 585. 

P. 290, Ex. 183.— 8. $36.75. 4 $15. 6. $26.20. 6. $194.13. 

7. $28.60. 8. $15.60. 9. $20.40. 10. $34.80. 

P. 293.-26. Int. $47.88 ; Amt. $227.88. 27. Int. $34.43 ; Amt.$199.43. 
28. Int. $83.03; Amt. $307.03. 29. Int. $49.28; Amt. $217.28. 

P. 294, Ex. 184. —2. 4 yr. 2 mo. 27 da. 8. 3 yr. 10 mo. 29 da. 

4. 4 yr. 1 mo. 27 da. 6. Int. $27.48 ; Amt. $267.48. 6. $171.80. 
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Revised Editions 
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HESE Dictionaries have been thoroughly revised, 
entirely reset, and made to conform to that great stand- 
ard authority — ^Webster's International Dictionary. 



WEBSTER'S PRIMARY SCHOOL DICTION- 
ARY 10.48 

Containing over 20,000 words and meanings, with over 
400 illustrations. 

WEBSTER'S COMMON SCHOOL DICTION- 
ARY 10.72 

Containing over 25,000 words and meanings, with over 
500 illustrations. 

WEBSTER'S HIGH SCHOOL DICTIONARY, 10.98 

Containing about 37,000 words and definitions, and an 
appendix giving a pronouncing vocabulary of Biblical, 
Classical, Mythological, Historical, and Geographical proper 
names, with over 800 illustrations. 

WEBSTER'S ACADEMIC DICTIONARY 

Cloth, I1.50; Indexed |i*8o 

Half Calf, 12.75; Indexed 3.00 

Abridged directly iiom the International Dictionary, and 
giving the orthography, pronunciations, definitions, and 
synonyms of about 60,000 words in common use, with an 
appendix containing various usefiil tables, with over 800 
iUustrations. 

SPECIAL EDITIONS 

Webster's Countinghouse Dicdonary. Sheep, 

Indexed I»2*40 

Webster's Handy Dictionary 15 

Webster's Pocket Dictionary 57 

The same. Roan, Flexible 69 

The same. Roan, Tucks 78 

The same. Morocco, Indexed ... .90 
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UNITED STATES HISTORIES 

By JOHN BACH McMASTER, Professor of American 
History, University of Pennsylvania 



Primary History, ^.60 School History, |i.oo Brief History, |i.oo 



THESE Standard histories are remarkable for their 
freshness and vigor, tfieir authoritative statements, 
and their impartial treatment. They give a well- 
proportioned and interesting narrative of the chief events 
in our history, and are not loaded down with extended 
and unnecessary bibliographies. The illustrations are his- 
torically authentic, and show, besides well-known scenes 
and incidents, the implements and dress characteristic of the 
various periods. The maps are clear and full, and well 
executed. 

% The PRIMARY HISTORY is simply and interestingly 
written, with no long or involved sentences. Although brief, 
it touches upon all matters of real importance to schools in 
the founding and building of our country, but copies beyond 
the understanding of children are omitted. The summaries 
at the end of the chapters, besides serving to emphasize the 
chief events, are valuable for review. 

% In the SCHOOL HISTORY by far the larger part of 
the book has been devoted to the history of the United States 
since 1783, From the beginning the attention of the student 
is directed to causes and results rather than to isolated events. 
Special prominence is given to the social and economic 
development of the country. 

% In the BRIEF HISTORY nearly one-half the book 
is devoted to the colonial period. The text proper, while 
brief, is complete in itself; . and footnotes in smaller type 
permit of a more comprehensive course if desired. Short 
summaries, and suggestions for collateral reading, are provided. 
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NEW SERIES OF THE 
NATURAL GEOGRAPHIES 

REDWAY AND HINMAN 



TWO BOOK OR FOUR BOOK EDITION 

Introductory Geography . j{^o.6o School Geography . 



In two parts, each 



.40 



In two parts, each 



•75 



IN the new series of these sterling geographies emphasis is. laid 
on industrial, commercial, and political geography, with just 
enough physiography to bring out the causal relations. 
^ The text is clear, simple, interesting, and explicit. The 
pictures are distinguished for their aptness and perfect illus- 
trative character. Two sets of maps are provided, one for 
reference, and the other for study, the latter having corre- 
sponding maps drawn to the same scale. 
^ The INTRODUCTORY GEOGRAPHY develops the 
subject in accordance with the child's comprehension, each 
lesson paving the way for the next. In the treatment of the 
United States the physiographic, historical,* political, industrial, 
and commercial conditions are taken up in their respective 
order, the chief industries and the loc lities devoted largely to 
each receiving more than usual consideration. The country 
is regarded as being divided into five industrial sections. 
% In the SCHOOL GEOGRAPHY a special feature is 
the presentation of the basal principles of physical and general 
geography in simple, untechnical language, arranged in num- 
bered paragraphs. In subsequent pages constant reference is 
made to these principles, but in each case accompanied by 
the paragraph number. This greatly simplifies the work, 
and makes it possible to take up the formal study of these 
introductory lessons after the remainder of the book has been 
completed. With a view to enriching the course, numerous 
specific references are given to selected geographical reading. 
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APPLIED PHYSIOLOGIES 

By FRANK OVERTON, A.M., M.D., late House 
Surgeon to the City Hospital, New York City 



Piimaxy Phyaology . . . ^. 30 Intomediate Phyiiology . $0. 50 
Advanced Phyiiology . . ;^.8o 



OVERTON'S APPLIED PHYSIOLOGIES form a 
series of text-books for primary, grammar, and high 
schools, which departs radically from the old-time 
methods pursued in the teaching of physiology. These books 
combine the latest results of study and research in biological, 
medical, and chemical science with the best methods of 
teaching. 

^ The fimdamental principle throughout this series is the 
study of the cells where the essential fimctions of the body 
are carried on. Consequently, the study of anatomy and 
physiology is here made the study of the cells from the most 
elementary structure in organic life to their highest and most 
complex form in the human body. 

^ Thb treatment of the cell principle, and its development 
in its relation to life*, the employment of laboratory methods, 
the numerous original and effective illustrations, the clearness of 
the author's style, the wealth of new physiological facts, and the 
logical arrangement and gradation of the subject-matter, give 
these books a strength and individuality peculiarly their own. 
^ The effects of alcohol and other stimulants and narcotics 
are treated in each book sensibly, and with sufficient fullness. 
But while this important form of intemperance is singled out, 
it is borne in mind that the breaking of any of nature's laws 
is also a form of intemperance, and that the whole study of 
applied physiology is to encourage a more healthful and a 
more self-denying mode of life. 

^ In the preparation of this series the needs of the various 
school grades have been fully considered. Each book is well 
suited to the pupils for whom it is designed. 
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